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INTRODUCTION 


It was the purpose of this study to attempt to describe 
some of the values that can be obtained from the teaching of 
science to a Primary Group. The study attempts to infer 
through historical research and a general survey of the 
problems and needs of present-day society some of the possible 
benefits to be obtained through scientific education. This 
instruction is to be developed as a continuous program from 
the Primary School through higher education. Also, that such 
instruction be based not on the traditional subject-mastery 
point of view but based on those scientific principles which 
may be demonstrated as having a contribution in developing 
@ child's growth in useful directions. In this way, content 
becomes & means and not an end, and science instruction e- 
merges not as small content items but as an area of thought 
to be measured in terms of large outcomes. 

The study attempts to present a brief survey of the 
historical development of science for the child. It attempts 
to show the relationship which science instruction has to 
the society of the past. Emphasis was placed on description 
of some of the values of science to present-day society to=- 


gether with its probable value to society of the future. 
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Although the elementary-science movement seems to be 
experiencing something of a vogue in the field of education 
today; yet observation seems to indicate that much of the 
instruction is to be found only in certain localities. Many 
localities have no formal basis of instruction and have not 
developed any curriculum for instruction. In such places, 
science instruction takes place only if an individual teacher 
has a specific interest in developing science programs. 

In the Primary School, for the most part, the only 
scientific instruction that the child will receive is that 
which may occur in his general reading class. In the inter- 
mediate grades and in the junior high school, too often the 
science materials are inadequate, while the time allotment 
on the program is too brief, 

A further purpose of this study was to show that science 
is not an isolated subject, but that it can be allied and 
developed through reading programs. It can be allied with 
number work. It can be developed through the field of Art. 
The attempt to show such development was used with a Primary 
Group (Age 7--8), but the inference might be drawn that such 
correlation between subjects could take place throughout the 


elementary school. 
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THE PROBLEM AND DEFINITIONS OF TERMS USED 
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CHAPTER I 
THE PROBLEM AND DEFINITION OF TERMS USED 


Definition of the problem.-- This study is an attempt 
to justify the inclusion within the school curriculum of a 


Science program to begin at the lower primary level. It is 
to be hoped that through the inclusion of such instruction, 
conceptions which are basic to future scientific attitudes 
may be developed from earliest educational life. 

From such instruction, the larger values that the field 
of Science may have to offer can be utilized in the advance- 
ment and the enrichment of the young child. It is recognized 
that the present age presents constant interaction between 
the individual and an environment focussed in a Scientific 
Age. 

A search for the value of a scientific education for 
the layman offers several factors: 

1. The most obvious and perhaps the most limited view 

of values offered are the various scientific in- 
ventions and conveniences of modern life. 


2- More significant and possibly more enduring values 
may be some sug@h as these: 


a) The abandonment of o1d superstitions by 
establishing new conceptions. These con- 
ceptions may concern space, time, change, 
adaptation, man's attempt to control his 
environment and various interrelationships. 
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These are conceptions which serve as interpre- 
tative ideas and may help the individual to 
understand better the natural and social events 
of the universe about him. 
b) Teaching of such attitudes may help to lead 
the growth of the individual into the line 
of scientific truths. The purpose of such 
instruction is not along lines of small con- 
tent items but rather is an expression of 
significant ideas which may contribute to 
growth in the understanding and interpreta- 
tion of both our heritage of man's past ex- 2/ 
perience and our problems of new experience. 

If a background of ideas and experiences is developed 
within and around the individual, such concepts may become 
a daily part of the individual's thinking power and an in- 
fluence in the direction of his subsequent action. 

It may be that only through the media of the elementary 
school can such concepts be brought to the minds of the 
children. If the elementary school is to carry out effective- 
ly its purposes in establishing scientific conceptions, it 
becomes evident that a background of experiences instilled 
from the earliest grades in the primary school is necessary. 
In this way, the child can from an early age be familiar with 
the rudiments of a scientific vocabulary; his senses can be 
made keener and more alert to the life and the existing con-~ 
ditions of his own home and community. 

1/ Gerald S. Craig, Science for the Elementary School Teacher. 
oston: Ginn and Company, 1940 ,pp.7-8. 


2/ Ibid.p.14. 
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The elementary school is the school of all the people. 
From these classrooms will come the future scientists and 
the future layman. It is for the future layman that the 
purposes and concerns of this early education are to be aimed. 
It is on this early level of schooling that the challenge of 
education is contained, for it is here and for but a brief 
time that the school may attempt to reach all the children 
of all the people. 

As we move past the elementary school level, the process 
of elimination begins. Education becomes more and more 
specialized and is directed toward the future scientists or 
future specialists in various fields of learning. 

The purpose of the primary and the elementary school is 
to try to help develop and encourage the potential specialists 


but also to awaken and direct the thinking of the child who 


will not be going into specialist fields, but who will con- 
stitute a large part of his future group. 

The world itself is becoming more and more a place for 
specialists. Haphazard, casual reasoning based on prejudice, 
superstition or indifference, will not further the development 
of the individual or be of much benefit to him in successful 
adjustment to problems which may confront him. 

It is important that we develop an awareness within the 
individual to realize the importance of basing conduct upon 


the best expression of truth available at the time. Myths, 
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hearsay and gossip are barriers to progress. It is only by 
developing a critical attitude, a questing mind and a desire 
for just action that any progress can be made. 

Such attitudes of thought and behavior cannot spring 
full grown, but mst be inculcated from the earliest age. 
It would seem that the schools could wield the greatest 
influence, attempt to establish desirable habits of thought, 
and reach the greatest number of people, if such scientific 
education were begun in the lower primary school. 

Definition of terms used.-- 

Content items refer to the traditional subject- 
mastery method of education. Organization of content items 
included lectures, recitations, tests, etc. This type of 
program was built with the idea of producing specialists in 
various fields. It was not concerned with the layman. It 
made little attempt to guide the growth of the individual 
toward large values and greater understanding of himself 
and the environment within which he lives. 

The present-day trend for Science in the elementary 
school is concerned not so much with small content items 
to be memorized, recited, and written on test papers, but 
rather to develop large values and wide objectives which 
may benefit the education of children in an environment of 
an age of science. Craig a ae content is valuable 


only in so far as it meets the need of child and of society." 
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Scientific conceptions have been referred to as 
t 
"permanent massive facts of life." 4/ This does not mean 
that our interpretation of such facts may not change, but 


rether that there is permanence in human challenge. Con= 


ceptions are not mere content, but are interpretative ideas 
serving to help the individual adjust and better understand 
the society and the universe within which he finds himself. 

A conception to be valid should be universal in aa 
and not limited in any sense to one race or to one form of 
society. The following are some general conceptions from 
which various objectives of study in the elementary school 
might be drawn: 

Space is vast. 


The surface of the earth has not always had its 
present appearance and is constantly changing. 


Life has developed from simple forms. 
The sun is a source of energy. 


All matter is probably electrical in structure. 


The earth and its life are greatly affected by 
ak la of air, which completely surrounds the 
earth. 


Light is indispensable to life. The phenomena of 
light and the applications that man has made of it 
are important to his continued progress. 


Through the interdependence of species and the 
struggle for existence, there tends to be main- 5 
tained a balance among the many forms of life. 5/ 


47 Gerald S. Craig, Ibid., p.7. 


5/ Ibid., pp.7=8. 
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Scientific attitudes are the values and objectives 
which may be encouraged in the thinking of the individual at ~ 
the elementary school level. These scientific attitudes grow 
out of the development of a problem based upon a scientific 


conception. 
Some scientific attitudes 


Man's conception of truth changes. 


Much knowledge remains to be discovered. 


Conditions favorable to life are likely to persist 
on the earth for a very long time;no catastrophe for 
the entire earth is probable for an immense period 
of time. 6/ 


Social attitudes . Study and development of scientif- 
ic conceptions may develop scientific attitudes which may in | 
turn direct the individual into paths of thought and action 
utilizing desirable social attitudes. 

Some social attitudes 


We should not depend on mere hearsay and gossip; 
unwarranted prejudices against others should never 
be allowed to influence our actions. 


No two living things are exactly alike,although 
they may be of the same kind. We should not base 
our ideas of foreign peoples upon one individual 
foreigner whom we have known. 


Science is international in scope. The discoveries 
we study in science have been produced by men of 
many nationalities. 


In science, the earth must be considered as an 
entity; a disturbance in the physical or biological 
world in one part of the earth may have significance 
for other parts. In a community, a fire in one 
section is the concern of the entire commnity. A 


6] Craig, Ibid., pe8. 
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disease or & pest in one section of the world may 
become the concern of all peoples. Nations, there- 
fore, should work together in an intelligent way 
for the welfare of all peoples. 17/ 


Age levels. Craig divides his sequence of science 


into three levels ;: 


1. Lower primary, ages 5-8. 
2. Primary, ages 8-10. 


8/ 


3- Intermediate, ages 10-13. 


This study deals with the lower primary level. The 


specific work was carried out with a second grade, age range 


7-8. With deviations and additions, some of the principles 


utilized might be worked out with a slightly lower age level, 


and with a slightly higher age level. 


1/ Craig, Ibid., pel9. 
8/ Craig, Ibid., p.518. 
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CHAPTER II 


REVIEW OF THE LITERATURE 


CHAPTER ITI 
REVIEW OF THE LITERATURE 


A Study of Science in the field of Primary and Elementary 
Education reveals a great disparity in the formulation of the 
|" purposes and philosophies of such instruction. 
| In 1902, Hoage2/ in his book, Nature Study and Life, states: 


In basing @ plan of nature study upon its human 
values it may be necessary to explain what is meant 
by the worth of the study in the curriculum. Through- 
out all the details of the various kinds of values 

we shall discuss, the paramount value to be aimed at 
is character, will to do good, power to create 

| Ro No lesson that does not contribute toward 
| 8 end can claim the right to a place in the 

| courses 


1 
Renton teen 1903, states the aims of teaching science to 
| be these: 


| To briefly summarize, then, our task seems to be: 

| (a) to impart(knowledge,power); (b) to train (sense 
| perception, thinking, judgment, imagination, ex- 

| pression); (c) to develop (the sense of right and 

| truth, the sense of the beautiful, higher ideals, 

! character). Let us keep these things in mind in 
developing our method, 


i Clifton F, Hodge, Nature Study and Life. Boston:Ginn and 
ompany, 1902, p17. 


10/ John P. Munson, Education Through Nature Study, Foundations 
and Method. New York: E.L. Kellogg and Company, 1305, p.56. 


| 
a = 


 yaotade oth Sas ybute ormtat «food v4 mane 208 at 


ts. beomts od ot onlay 


cL 205 Of 
Srawot ee On BOOD cm 


ia 
qretnomelt bas yramttd to bLott ott at siiten to wore, a au 

ef} to cottefomrot ent of et bsace ts teorg, # alaover notteomhS 
scttoortent dom to eokiqoeoftg bas eonortan Mi 


*) ay Pi 
— - 


mamed att moqu vbate oun es 
trzem ef tadw atslqxe of Yrsese 
edgvomd? .mufsotrtse edt mt * psn te. 
eomfevy to esintad exol Pi ev ont To. 


edt mt eoelg 9 of: tif hr 


ot sonmetos antdoeet to emts oct voteta ,8OeL at eS conreset os 
| osedt od 
:od ot emees Nemt ro “ements 08 Mesminse i 
eance) atest of (¢) 7 (tewe ee Seas Seem of ot ta) 


-xe ,fottasigemt a , moit 
eres tebe ix to odmea, oft) qole "(0)" ilnote et 
eleeh! retett .frtttrsed ont eat 


nt fate at agatdt evedt qoet ey tar .(retoetarte 
eboddem zsr0 "grt hqo Level 


bas mat@:cotect .etht bas ybute oxatelt <ophoH .f scott iio 
. oF Lieg 2c0eL .Yetegeno 


eacottshamot , pbiut] ane ! monn .f afoot 
| 20064 (80 ig og aot TatoX — hotel 2 


~Ole 


11 


In 1911, L-H. Bailey 22/in nis book, The Nature Study 
Idea writes: 
We are to open the child's mind to his natural 
existence, develop his sense of responsibility 
and of self=-dependence, train him to respect 
the resources of the earth, teach him the obliga- 
tions of citizenship,...quicken his relations to 
human life in general, and touch his imagination 
with the spiritual forces of the world. 
12/ 

Treafton >in 1911, succinctly states the purposes of 
seience instruction to be these: "In the lower grades the 
dominant purpose shall be the aesthetic; in the upper grades 
the dominant purpose shall be the economic and social." 

13 

According to wor 24 his book, The Teaching of Science 
in Elementary and Secondary Schools(1939), the aims of science 
teaching before 1850 were two: first, it was believed to have 
informational value and secondly, religious value. The text- 
books contained much miscellaneous material and many isolated 
facts. Thus the science textbook was largely encyclopedic 
in character. Learning, at this time, involved memorization 
of names, classifications, etc.... This was believed to be 
beneficial to the person who wished to be well educated. 
Botany, zoology, and some of the physical sciences were be- 


lieved to give the pupil a better understanding of God through 
a study of living things and natural events. 


11/ L.H. Bailey, The Nature Study Idea: An Interpretation. 
ew York: (4th ed. revised) wacmiT lan. 1971, Hells 


12/ Gilbert Trafton, The Teaching of Science in the Elementary 
chool. Boston:Houghton Mifflin, 1918, p.196. 


ctor H. Noll, The Teaching of Science in Elomen tore and 


econdary Schools. New York: Longmans,Green and Co., 1959, 


Pee 


| 
———— = —————— = eee — a —= a 


- F ia wae 
| oy 


fermtsx atd ot babe 91820 2 
ytilidtenoges: Highs aie i ¢ of 
-gooeqeet of mid ae 
~agifdo ent abc rhs e qaitee. Q 
ot arotterler efd mews gtd 
oo Keenttgent etd dovot | . ams) 
.5frow erft to ‘etc ‘ot. pe 


efit sebsers zewol aus mt" Senet od ot to c at 

eehers teqqr edt of. johteritaes: edt i, “tte © a. ope | 
| ".fetoon bra, otmonooe ont od tree seogtmt t caer . ott 
| | apse toe to gatdose? edt stood td tron | SF entxoons te 
| gnae Ye to seuts eit |(e8@L) steedog vrabsooe? tm ¥ 2 : 

ovat ot bevelled eaw tt tent tom otew ‘o8er  e1etee ankioaet 
eg -txet off! outev avotytfler ihncoae inxs erie Lawoitsarot at 

betsfoat ynem bre Istxetan exoonsileoe tm dont homterstoo. stood 


3 

7 i ars n vp’ F 
; | . to sewogriy ont aotate eitontoome ser ar, 
re av 

r 


otbsqoioyens YLleogtel saw xoodixet ese to8 ont exit | atest ‘ t 
ro.thex bronisa boviovnl ,emit aids ts gakeseed sabtseue me 
od ot beyotfod sew oid? ...s0te) janottaott teralo OMAN to | ; 
_betseube Efow od of Sedetw odw moereq edt oF fstottemed — 

~o¢ erew seoretos I[seteyia oft To smoke bas yeofoor aut od I 
dasorit Bod to. gatbustatebau xotted s [tqsq edt evig of bevel. 
| -atnovoe Lereden bres egntde gaivit to. bute & 3 nie 


emo.ts dav ergs aoe fh Pte eae Aen yerhsd. Hi \Y 


‘ 

| eevee bo dehy sine ae a 
‘Xtetnomo lit oft at "goustae cuotel 3e Act atdosel sre 4) : a 
oo @fsq .6 not: ‘Cc f 

a) \ bre rioom hy sone toe to . ‘I fomt Ht 
ea 1 ae 00 Sas meet) ,anemmod 


eh 


| 18 
heen 
Noll goes on to record that from 1850 to 1910, the 
emphasis on the aims of teaching science began to change. 


The religious aim began to disappear; the informational aim 


| persisted; a new aim appeared and became prominent-- this was 


_ Imown as the disciplinary aim. This aim inferred that through 


 ‘seience instruction various desirable traits could be developed 


in the individual. At this time, laboratory instruction be- 
came popular, and it was thought that the disciplinary values 
could be strengthened through such instruction. 

Men like Huxley, Spencer, and Eliot were strong believers 


and exponents of this so-called "disciplinary" aim in science. 


They expressed many convictions on the matter both in writing 


and in speeches. But by the close of the nineteenth century, 


| this theory of formal discipline was subjected to experimental 


study. The results of these experiments showed that the trans- 
fer of training from one function to another was so small as 

to be negligible. After this, the idea of formal discipline 
fell into disrepute, and science lost much of its prestige. 
Enrollment in science courses, especially at the secondary 


15/ 


16 
Noll” continues his historical survey by saying that 


level, began to decrease. 


since 1910, science teaching began to regain lost ground and 


| 147 Victor H. Noll, op. cit., p.5. 


15/ Ibid., po6. 
16/ Ibid. , Pobe 
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to become more vigorous in its application. The idea of 
transfer in training is coming into acceptance again, but 
in a much more moderate sense than in previous years. The 
general aim at present is to try to fit people for better 
living and better adjustment to environment and present-day 
society. 

Since 1910, there have been varied and comprehensive 
statements of the aims of science teaching. Noll after 
summarizing the study of statements of aims brings out the 
following statements of facts gathered from his study : 


1. There is @ great emphasis on knowledge aims 
at all levels. This was found to be the case 
no matter what sources were consulted. 


2e The development of desirable habits is the 
second most frequently~mentioned aim of science 
teaching in elementary and junior high schools, 
but is considered of minor importance in the 
senior high school. 


3. These findings point to the change in emphasis 
upon aims as we proceed up the science ladder 
from elementary science to chemistry and physics. 
The emphasis on knowledge of facts and principles 
and on development of skills increases; that on 
knowledge leading to an understanding of the 
nature and organization of the environment that 
decreases, as does also the emphasis on habit 
formation and development of appreciations. 
Undoubtedly, these changes in emphasis reflect, 
in part at least, two influences, one being that 
of college entrance requirements, and the other, 
a difference in function between elementary and 
secondary schools. 


4. A relatively small amount of emphasis is placed 
at all levels upon the development of attitudes. 
With few exceptions the relative frequency of 
mention of scientific attitudes as an outcome of 
instruction in science is surprisingly low. The 
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4. marked agreement of the data on this point 

leads to confidence in their validity. However, 
it is encouraging that 15.4 per cent of the 
sources in the present study do mention scientif- 
ic attitude. 


5. A surprising fact brought out by these data is 
the relatively small importance attached to 
health and development of health habits. Even 
in the elementary science, the health aim con- 
stitutes only 5.3 per cent of those mentioned, 
and it receives mention as an aim in only 16.7 
per cent of all sources, 


G.S. Counts 18/,, making a survey of the aims of science 
| instruction as shown by study of curriculums of high schools 
| in fifteen cities in different parts of the country makes the 
| 
| 


following statement: 


There is one rather severe criticism which mey be 
applied to the entire science program in the high, 
school with the exception of the course in general 
science. Most of the courses seem to lack human 
interest. The materials are organized about the 
interests of scientists rather than about the in- 
terests of high school boys and girls or of ordinary 
PETSONSecee 


Further on in the report Counts states: 


eeeThat science has profoundly modified the prevail- 
ing conceptions of the world and has been instrumens- 
tal in transforming the material world in which men 
live must be admitted, but the science courses have 
not been organized and taught so as to give the 

pupil a feeling of this significance. 


says of this account that until teachers stop 


_ IW/ Victor H. Noll, op. cit., pp.8-9. 


18/ GS. Counts, The Senior High School Curriculum, Supple- 
mentary Educational Monographs, Noe £9. Chicago: University 
of Chicago Press, 1926, p.1l. 


19/ Victor H. Noll, op. cit., pp.1l0=11. 
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thinking of science in terms of acquisition of facts, and 
view it rather as capable of bringing about changes of behavior 
and thinking of the pupil, such criticisms as Counts expressed 


are clearly merited. 


F.G. Billig anf her study, A Technique for Developing 


Content for a Professional Course in Science for Teachers in 


Elementary Schools, (1930), states that in a survey of 198 
teachers’ colleges and normal schools located in forty-one 
states, the catalogues for the academic years 1927-1928-1929 
show 146 of them offering some type of course in science de=- 
signed for teachers in elementary schools; 106 of these schools 
made this a required course. 
A study of catalogue descriptions of these science 
courses and a& survey of Table I as outlined by Billig shows 
@ wide variation in the training provided. The following 
descriptions indicate this: 
Nature Study~ A course intended to give the general 
knowledge of nature which is needed by the teachers 
in lower grades.--Southwest State Teachers College, 
Springfield, Missouri Biennial Catalogue, July,1928, 
page 64. 
Nature Study. In this course is presented subject 


matter, aims, and methods in nature study for the 


£0/ Florence G, Billig, A Technique for Developing Content 
ais a Professional Course in Science for Teachers in bhlement- 
hp atel Teachers Collége, Columbia University, Contribu- 


is to Education,No.397,. New Tchad Columbie Rereret tes scat | 
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grades. This course consists of lectures and 
field work.-= The Nebraska State Normal and Teach- 
ers College, Kearney, Nebraska,Annual Catalogue, 
1928-1929. 

Elementary Science. This course aims to give 
students the necessary knowledge of plant and 
animal life and such simple effects of physical 
and chemical science as can be taught in the el- 
ementary school. 

Differentiated sections deal with nature study 
materials and methods appropriate to the Kinder- 
garten-Primary or Intermediate grades.--Maryland 
State Normal School, Towson, Maryland, Announce- 


2 
ment, 1928-29, pages 34-35. 21/ 


A survey of Table I (Billig) which includes titles of 
Science courses indicates that more than 139 of the courses 
included the words'Nature Study' somewhere in the title. 
This can be contrasted with the words "Elementary Science’ 
which appeared in only thirteen titles. Other titles were: 
Plant Life; Animal Life; Biology; School Gardening. 22/ 

In the Billie study(1930) it was shown that of 954 
students enrolled in science courses of 14 teacher-training 
217 F.G. Billig, ope cit., p.2 
22/ Ibid., pp.2=3. ( 

23/ Ibid., p.95. 
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institutions ,55.03 per cent of the students had secured some 


scientific background from the high school; 43.71 per cent 
had received some training in high school and some in college. 
This means that 98.74 per cent of the students enrolling in 
@ teacher=training science program had a preparation that 


was predominantly high school training. 

| This high school training showed evidence of much varia- 
tion. General Science had been studied by 54.19 per cent; 
Physics studied by 41.67 per cent; 40.67 per cent had studied 
Chemistry; 37.11 per cent had studied Biology. Of all other 
sciences studied in high school, the rating was 21.06 per cent 
or less. Such variation of training showed that there could 
be no definite body of knowledge upon which a professional 
course for teacher training could be established, 24/ 

Billig developed in her study the following points and 
recommended them..."As a means of selecting and organizing 
core and marginal content for a professional course in Science 
for teachers in elementary schools." 26/ 

The summary follows: 

le The organization of teaching materials around 


large principles of science which serve as 
guides in the selection of content. 


 24/ ¥.G. Billig, op. cit., p.96. 
| 25/ Ibid., p91. 
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The derivation of the elements of content by 
means of an analysis of literature written by 
experts for the specialist and for the lay 
reader, together with an analysis of outlines 
of science in use in elementary schools. 


The selection, by means of criteria, of core 
materials which consist of those elements which 
relate directly to the principles of science 
and without which their suitable realization 
could not be attained. 


The selection, by means of criteria, of marginal 
materials which consist of those elements con- 
tributing to an enriched background of exper- 
ience enabling the teacher in training to secure 
enlarged interpretations of core material and 
which, at the same time, give him the security 
in his subsequent teaching which comes only 
through adequate preparation. 


The evaluation of the elements selected as core 
and marginal materials on the basis of exper- 
ience and judgment of instructors who have had 
broad training in science and who are primarily 
interested in training teachers to teach in 
elementary schools. 


The organization of elements into teaching units 
in such a way that, as the teaching progresses, 
the simple elements will form more and more 
complex associations which will develop gradually 
an understanding 9% the principles in the minds 
of the learners, 26/ 


The National Society for the Study of Education devoted 


27 


the Thirty=First Yearbook, art I to the subject, A Program 


for Teaching Science, 1932. Chapter IV of this report 


26/ F.G. Biliig, Ope cite, pp.91-92, 


St/ "A Program for Teaching Science", Thirty-First Yearbook 
of the National Society for the Study of Education, Part I, 


Bloomington,Illinois: Public School Publishing Company, 1932. 
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entitled "The Objectives of Science Teaching in Relation to 


28 
the Aim of Education” by S. Ralph eindsid Sole that principles 
and generalizations are objectives. The test to determine 
what principles or generalizations should be used is their 
usefulness and extent to which they relate to the welfare of 
human beings. 

With these major generalizations come their associated 
scientific attitudes and these are of such importance that 
understandings of them are made the objectives of science 
teaching. In this article Powers goes on to state: 

eeeit is proposed that the curriculum in science 

for a program of general education be organized 
about large objectives, that understanding and 
enlargement of these objectives shall constitute 

the contribution of science teaching to the ultimate 
aim of education, and that the course of study be 

so organized that each succeeding grade level shall 
present an increasingly enlarged and increasingly 
mature development of the objective. 29/ 

Powers 30/ further recommends that in order to give 
understanding to major generalizations, the organization of 
learning experiences must be carefully integrated. Related 
subjects should be brought together. These subjects should be 
developed into learning experiences. From this learning will 
come ideas which may be developed into generalizations and 


principles. 


28/ S. Ralph Powers (Chairman of the Committee on Science 

algae ag. Program for Teaching Science", HRD EL 
earbook of the National Society for the Study o ucation 

Part 1, Bloomington,Illinois: Public School Publishing Co., 


29/ Ibid., p.44. 
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The Committee recognizes the aim of education to be 
"life enrichment'. Keeping this in mind,Powers states : 
",...objectives of science teaching to be the functional 
understanding of the major generalization of science and 
the development of associated scientific attitudes." 31/ 
Chapter X of the Thirty-First Yearbook is entitled, 
"The Program of Science in the Elementary School,” and was 
written by G.S. Craig. evga wettes that the first task 
in developing a course of study in science is the selection 
of content. This selection may take place with the constant 
realization of the place and function of the Elementary School 
in modern society. That primary purpose is the education 
and the development of intelligent laymen. This is opposed 
to objectives of the past which largely stressed the voca- 
tional and specialized teaching of content items. 
Orra E. Underhill orn his book, The Origins of Element- 
ary School Science (1941), establishes the study of science 
for children into six chronological periods, The first period 


briefly describes the beginnings of science for children and 


_. the dates are circa 1750-1850. This period included materials 


O1/ S. Ralph Powers, op. cit., p.57. 


ae/ Gerald S. Craig, "A Program for Teaching Science", Thirty- 
rst Yearbook of the National Society for the Study of Ed~- 
ucation, Part I. Bloomington,1llinois: Public Schoot Publi sh- 
Ing Company, 1932. 


3 / Orre HE. Underhill, The Origins of Elementary School Science 
cago: Scott Foresman and Company, 1 » Pele 
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of science which were put into children's books to serve as 
instruction. These were called "the didactic writings" and 
the authors were referred to as "the didactic writers." 1800- 
1825 saw the height of the influence and use of such writing. 
Much of the early instructional literature for children | 
was written in dialogue and story form to be used first by | 
tutor and parent and later to serve as the earliest school 
tests. These books were based on the educational theories 
of Locke and his followers. In these earliest forms of gen~ 
eral instruction reading there can be found traces of science. 
Some of the books contained discussions in dialogue concern- 
ing water, fire, cold, autumn, and similar wtviaesa etd 
Robert copelena——{1508~-1647) wrote The Secret of Secrets 
of Aristotle which he described as "very good to teach children 
to read.” Chaucer -sompilea many translations from the Latin 
to the English concerning descriptive and observational Astr6- 
nomy. When his son, Lewis, asked him to explain the use of 
an astrolabe, Chaucer answered him by writing an interesting 


scientific treatise. 


| 34/ Orra E. Underhill, op. cit. 

35/ The authorship is attributed to Robert Copeland by the 
otionery of National Biography Vol ZIT, but is given by 
orence Barry, in A Gen ry of Children's Books, London: 


Methuen and Co.Ltd., , as William Copeland. 


36/ Geoffrey Chaucer, Complete Works, (ed. W.W. Skeat), 
Oxford: Clarendon Press, 1894-1897, III, pp.175-241. 


ra) i, , ms ie a i on 


7 ‘ei ores ge aaa eh eat ier é ’ 
ae ad . 2 tit tom 


Ae 
, 


6s evron ot etood a's oni 
bas “agats trw oltoabts iota 
~008! "saret i= ohoAbES oct" oe ae 
galt ire fone to ce baa oonosttnt pr | 
menbltde tot ostered tt tenobtorsteat ut 
r yd terit beas od ot mrokt qtota. Bae ot | 


hang pt 
| deisine! it 


fooroe tagtixnse eft es evre, ot votel “brs. ‘taoxed Sm 
aetroonddt fenottsonke ody mo bewsd erew eiood onott Peet 

~reg3 to eRorret deoifane euedt ret -aronol lot ett Sas oseot to ‘iS 
_.6@on6toe to seoartd husokt ed aso oreds gntbect 110 | 
-ateonoo emgoleih at eno baade tb sontataco coed att "ye | f 

‘a vant : 

i gteteed.to cvetoee sit otorw (nnat-coar) ~bencoge® txodoe vil Ne : 
i" aertb bfido nosed ot Boos yrer" as hodivosed ad. do taw ottabarss 20 | 
P \ so nhtst ont mort anotvafedsrt yoem bel tqrmoe ees t8t) " bsOr | ot 


¥ 
S 
Z 


a 
= 


oat a! 


2 a 


Ne die disk er celimta Boe mackia sbtoo ort ot 


: 


4 


* 
i 


; 


Otte Lamotte svrsedo bre evitqitereh gntateosos debtor ont ot 

%o oun edt mtefaxe of mid bexles .eiwed ,108 abr ee enon 

unxt¥eervotat as gattiaw yd mid Sovewnss ‘Treovedod edefoutea as | 
ob itsoxt ofthiwetos 


‘ 
Hi 


aM vg 


wtto go .fiktvebay «i eemo \es 


edt yd banlegod tTredof. of pap habs ne net py an? \< 
qd mevtg ef tud. TIX. lov, yig@snoté Leno: = pena bio TC 
:fohaod ,efood & a! nom bho O Ursa A 

sbaslsgoo mA O naEITW es wane 


(Peake ..0. 7 68): 8 ce 
» TAS#8TE gt Pee. 


Bi aise “xobaoralo : B20 


—= RS ks a I a a ae i e+ oe 


~. 
re > : 


Y : ix 
one | 
4 _, " 

j , 


j 
; 
-) 
A 


a, , ; ; ary Lai al | ; 
at ! vid Pa Ms || tal te ie eye 


_ 22 


Many educators have referred to Comenius arf: the first 
to introduce the study of nature in the schools. These studies 
were used as a means of building vocabulary, but today such 
topics would be termed elementary school science. 

The second chronological period as outlined by Underhill 
is from 1825-1860 and describes early science in the schools. 
This is a period in which group instruction in schools was 
begun. Many of the special texts and readers contained sci- 
ence materials; those books contained the most materials which 
were later to influence future science programs and were pub- 
lished between 1850 and 1870. aa/ 

The didactic writings of the early 1800's form the origin 
of the elementary=school program. And early writers were 
dominated in their writings by strong religious influences. 
Materials used at this time made use of "explicit statements 
of purpose in terms of religious values." 32/ 

Mrs. E.M. Fields So speaking of some of the books appear- 
ing at the latter part of the 18th century says: 
| Comenius, Orbis Pictus, 1728 ed. tr. by Hoole. London: 

~H. Sprint, The Tuana Linguarum Reserata, 1631. 
38/ Orra E. Underhill, op. cit., p.7. 
39/ Ibid., p.21 


40/ Mrs. E.M. Field, The Child and His Book. London: Wells 
ardner, Darton and Company, 1891, p.256. 
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About this time there began to appear the earliest 
of those little books which endeavored to give in- 
formation on all manner of subjects; History, Astro- 
nomy, Science, Natural History, Botany, Manufactures. 
Sometimes the learned tutor takes his pupil for a | 
walk and discourses on all they see; or else,Harry, | 
thirsting for knowledge, extracts it by questions 

| from a remarkably accurate and omniscient mamma. 


Writers who gave emphasis to science were Mrs. Anna 
Barbaula(1743-1825) who worked much of the time with her 
brother John Aiken, a doctor, well known for his work in 
science. Both her father and her husband conducted schools. 
Maria Edgeworth (1769-1858) was another writer of influence 
and her father, a scientist, was identified with the intro- 
duction of elementary science into the school curriculum. 
Also, a Mrs. Marcet (17691858), wife of a physician and 
experimental chemist, was noted for her books, and at the 
time of her death, many schools were using her books as texts. | 

As the influence of this new science became firmer, many 
efforts were made to reconcile religion and science. Many 
of the writers who followed the Edgeworths and Mrs. Barbauld 
were poorly informed in the facts of science and more con- 
cerned with religious iuplteathennte! 

The sims of science expressed at this time were such 


statements as : "better to comprehend the great plan of God 


in creation;" “the central aim is the unity of nature and its 


expression of a perfect God through a perfect self;" "to 


41/ Orra E. Underhill, op. cite, pel8. 
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42/ Ibid., pe23. 
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teach moral lessons’these and similar expressions told the 


aims and purposes of science at this time. 43/ 


An example of this is seen in the introduction of one 
of S.G. geoebtin ta thre concerned with the study of natural 
science: 
"We call them (scientific investigations) studies of 
nature; but they are in truth, studies into the ways of God... 
The true mode of pursuing scientific studies is to regard 
them as investigations into the work of the Almighty....." 


A summary of this period as given by Underhill contains 
these points: 


1. Firstehand study of things and phenomena made 
up a significant part of the didactic writings 
for children, These writings were specifically 
designed as instructional materials and were 
used to some extent in the schools of the 
United States during the first half of the 19th 
century. 


2. Among the most influential of the didactic 
writers were a few who strongly emphasized 
the sciences. These individuals were in most 
cases exceptionally well-educated and well- 
informed, both as to science and the educational 
theory of their time. 


5. Although the writings of these individuals re- 
flected liberalizing tendencies of the time, 
the conservative and reactionary forces, which 
usually are strong factors in shaping school 


43/ Orra E. Underhill, op. cit., p.23. 


44/ Samuel G. Goodrich, A Glance at the Sciences. Boston: 
and and Mann, 1849, pp.5=6. 
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3. (cont. ) procedures, prevented these writings 
from exerting much influence. Some of the sci- 
ence materials, found their way into school texts 
and readers. 


4. Because of the dominant influence of religious 
thought, the science was frequently distorted 
in order to serve as support for the arguments 
of a "natural theology." 


5. Attempts to utilize the science as a means of 
training in reflective thinking resulted in 
considerable emphasis on the form and defini- 
tions of classified science. 


6. The best of the didactic writings was based in 
large part upon the theories of education em- 
bodied in the works of Locke and Rousseau. 
They reflect the emphasis on (1) a psychology 
of learning which looks to first-hand exper- 
ience with things and phenomena of nature as 
the source of ideas, and (2) a methodology 
which provides satisfying activity on the part 
of the child. 


7. There may be found revealed in these writings 
elements which still are considered valid in 
terms of present-day programs of elementary- 
school science. 45 


‘The third chronological period as established by 
Underhill is the period (circa 1860-1880) called Object 
Teaching. This type of instruction is generally accepted 

to be a forerunner of elementary science. Underhill feels 
that while this is,to some extent, true in the upper grammar 
grades, it is less true in the early grades. In the primary 


grades children's literature is seen as the forerunner to 


45/ Orra E. Underhill, op. cit., p.46. 
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the study of things and phenomena and was presented under 
highly formal methodology. Interest in this type of presenta 
tion gradually lessened and attention again began to focus 


46/ 


The next period(fourth) (circa 1870-1900) deals with 


on science as & subject. 


the development of science curricula. These curricula had 
varied purposes and interpretations. The three of the widest 
Significance were: Harris curriculum (1871); the writings 
of the McMurrys (1895-1900), and Jackman and associates (1890- 


47/ 


A fifth division represents the period(circa 1890-19207 


1900) at the Cook County Normal School. 


which was characterized by nature study. It was during this 


period that countless Nature Manuals appeared. Introduction 
of nature study into the schools was hailed with enthusiasm. 
Criticism of this movement was centered not so much on the 
procedures and objectives of the leaders but on the "in- 
terpretation which was given to the educational theory they 


48/ 


ing are influential in the thinking of many teachers of the 


expressed." Many of these procedures and modes of think- 


present day. 


467 Orra E. Underhill, op. cit., pe. 
47 / Ibid. ’ pe8. 
48/ Ibid., pe8. 
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Concerning the sixth chronological period called Recent 
49 
Trends (circa 1910-1939), Underhill says: 


Recent trends are characterized by the attempt 
to formulate a program which gives conscious atten- 
tion to the part played by generalization in the 
learning process. This program has its roots in 
Jackman's work and has been influenced by Dewey's 
How We Think(1910), and his later writings. A 
more dynamic concept of science is being stressed 
| which emphasizies its techniques and habits of 
thought as part of a way of life by means of which 
/ the individual may interact with his changing en- 
vironment in such @ way as to promote a satisfying 
adjustment within the framework of a democratic 
social order. 


Each of these six periods shades almost im- 
perceptibly into the next,with many of the trends 
overlapping to a considerable extent chronologically. 
Moreover, the second, fourth, and sixth periods form 
one continuous development, with its roots in the 
. children's literature. Object Teaching and Nature 
| Study represent, rather, interludes in a general 

trend, during which emphasis was placed on method- 
clogy at the expense of understanding. 

The claim of those who elaborate the theme of Object 
Teaching is that it is a method and not a subject. Its 
purpose is to proceed from the simple to the complex. It 
was (as a method) usually applied by a formalized type of 
questioning. Writers of Object-Teaching manuals carried 
these principles into specific lessons. The concept of 
"higher" and "lower" faculties was developed. The result 
was a serial development of education which placed definite 
emphasis on memory and observation in the lower grades and 
deliberately attempted to eliminate attempts at developing 


reasoning ability. 


49/ Orra E. Underhill, op. cit., pp.8=9. 
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seltindie ie his book, Longmans' Object Lessons (1873), 


states: "The study promotes the growth and vigour of the 
faculties employed in observation, classification, generaliza-~ 
tion, and inductive reasoning; but of these the faculties em- 
ployed in observation are most active in young children, the 
others being dormant or altogether absent." 

teak cin his summary of this type of instruction 
says: 


1) Object Teaching was a complex methodology based 
upon the principles of the faculty psychology. The 
attempt to apply these principles, as interpreted 
by Pestalozzi and his followers in England, em- 
phasized (a) analysis of instructional materials 
into its simplest elements, which are to be taught 
first, and (b) separation of perception, conception, 
and reasoning into serially developing faculties. 


2) Assumptions of a serial development of the 
faculties led to emphasis on observations and memory 
in the lower grades. 


3) Although the emphasis on method resulted almost 
in neglect of the function of organized knowledge 

in the thinking process, the selection of lessons 

and method of presenting individual lessons indicates 
that the specialized sciences exerted some influence 
on these materials. 


4) Although the fundamental purposes of Object 
Teaching were expressed in terms of training the 
faculties, it was often considered as a technique 
for imparting useful information. 


5) The science presented in the Object-Teaching 
materials frequently rationalized to give support 
to the Christian theology. 
av aimon, Longmans' Object Lessons. New York: 
cribner,Armstrong, TELEF PP.0-6. 


51/ Orra E. Underhill, op. cit., p84. 
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6) The extreme formalism with which the theories 
of Object Teaching were put into practice led to 
the very meaningless memorization and verbalism 
which the educational reformers were trying to 
avoid. 

7) The specialized methodology, together with the 
emphasis on objective materials to the exclusion of 
books, made heavy demands upon the ability and the 
knowledge of the teacher. _52/ 


As interest in Object Teaching waned, @ strong demand 
for science in the elementary-school program became evident. 
Industrial expansion based on theoretical science and tech- 
nology caused science to be looked upon as a "practical" as 
well as a “cultural” subject. 53/ 

William T. Harris is generally credited with the first 
general plan for an elementary-school science curriculum. 
A preface to an 1887 edition says, "it has been accepted 
for sixteen years as the best presentation of the subject. "24/ 

His elementary-science curriculum was based upon a 
philosophical foundation and it emphasized ideas and their 
relationships. It was the first detailed elementary-science 


55 / 


curriculum to have influence on education. 


52/ Orra E. Underhill, op. cit., p.92. 
53/ Ibid., p.93. 
54/ Ibid., p.100. 
55/ Ibid., p.153. 
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56 
The Se TT ay Frank and Lida,exerted great 


influence on educational theory and practice through their 


the teacher-training courses in the normal schools were 
formed from their theories and influence. 

The elementary-school science program as expressed by 
them resulted in making science incidental to history and 
literature. It tended to minimize the influence of special- 


51/ 


writing, teaching, and lecturing. The basis for many of 
| 

ized science organization. | 

| 

| 


58 
Francis Wayland Parker aay a strong influence in using. 
science as the unifying principle for the elementary-school 
curriculum. He supported the work of Jackman and Straight | 


along this line at the Cook County Normal School, later the | 


Chicago Institute, and finally at the School of Education 


of the University of Chicago. Parker's influence in science 


teaching in the elementary school has been very great. The 
effects came largely through the work of Jackman and Straight 
who have taught and directed the science work of the practice 
schools of the University of Chicago School of Education. 
Here for the first time was presented an elementary-science 
program which aimed at giving an understanding of the uni- 
verse and emphasized scientific techniques as a method of 

' problem solvinge 
56/ Charles McKenny,"The McMurrys in American Education," 
Peabody Journal of Education,March,1928, 5:262-268. 
S1/ Orra E. Underhill, op, eit. p.153. 


Ida C. Heffron, Francis Wayland Parker. Los Angeles: Ivan 
each,Jr., 1934, + 4-25; Massachusetts, Quincy School 
? 
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Report (1880-1881), pel. 
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59 
Wilbur S. a a planned an elementary~school 


program in 1899. His course of study is outlined in the 

Cook County Biennial School Reports for 1890-1892. Jackman 
and others, under the leadership of Parker, tried to formulate 
an elementary=school program in which science was the core. 
Jackman emphasized the part played by"generalizations of 
science as guides to organization..." 60/ 

Religious influences were still strong, but there was 
little trace of this influence in the programs of Harris, 
the MeMurrys, and Jackman. The trend that they aim to 
establish is"... to seek for behavior controls in terms of 
cooperative group behavior based on intelligent understand- 
ing of the social problems involved rather than on theolog- 
ical principles," 61/ 

a) 

Underhill, in his summary states ; 
5.ee Conflict between "cultural" and "practical" 
values resulted in much confusion of thought with 
regard to the ultimate purposes of the elementary- 
school program. The most influential through their 
relationships to teacher=-training programs support= 
ed &@ more generalized approach to science in terms 
of cultural and disciplinary values, whereas those 
more directly associated with control of the schools 
more often supported science in terms of vocational 
values. Each of these groups tended more or less 


t® rationalize its position in terms of both types 
of values, 


59/ Wilbur S. Jackman, Nature Study for the Common Schools. 
ew York: Henry Holt, 1891. ee 


61/ Ibid., p.154. 
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7..e-Although faculty psychology continues to domi~ 


nate the thinking of many, educational theory 
is shifting the concept of mental discipline 
away from an exercising of specific faculties 
and toward a more generalized idea of mental 
discipline. This tends to oppose the limita- 
tions of the study of nature by young children 
to observation only, and emphasizes the signif- 
icance of insight and understanding in reflect- 
ive thinking. 


9.e0All of the science programs proposed continue 


10. 


to give increasing emphasis on the need of 
first-hand observation and experience. Changing 
viewpoints as to the nature of mental activity, 
the growing importance of the laboratory method 
in science, and increasing attention to the 
child as a biological organism all tend to em- 
phasize experimentation and problem-solving 
types of activities instead of mere observation 
and description. 


The programs of elementary science proposed 
during the last half of the nineteenth century 
failed to affect practice, largely through the 


lack of teachers able to handle the program. 63/ 


At this time (circa 1890-1920), the so-called Nature- 
Study movement swept the country. There was a diversity of 
purposes as set forth by the many proponents of this movement. 

Underhill sets forth a series of outcomes, paraphrased 


from various sources published in 1906, 


To help the child become familiar with the 
things about him; to appreciate them for their 
value, to love them for their beauty. 


To bring the child to a living sympathy with 
everything that is. 


To give things their true ethical value. 


‘ 63/ Orra E. Underhill, Loc. cit. 
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To keep alive the office and use of poetry, 
particularly the form called verse. 


To appreciate nature descriptions in literature 


To make his surroundings more attractive to 
the country child on the farm. 


To give appreciation of the practical value 
of living phenomena. 


To cause the child to appreciate for no other 
reason aside from loving them 'plants and 
animals'. 64 

There were many voices raised in opposition to these 


varied nature study aims. Some of the criticisms were : 


Emphasis almost wholly upon biological materi- 
als. 


Anthropomorphic explanations 


Culture-epoch theories as a basis of organiza~ 
tion 


A study of isolated and unrelated phenomena 
which lacks organization. 


Emphasis on poetry and myth 
Work incidental to that of some other subject 
Methodology based on the assumption that 
children cannot reason in the early grades. 
outcomes 
Emphasis on identification and the learning 
of isolated bits of fact. 65/ 

64/ Orra E. Underhill, Ope cite, pp.171-172. 

65/ Ibide, pel%0. 


Extravagant claims for emotional and aesthetic | 
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Underhill states that the criticisms which seem to have 
the greatest significance in terms of influence on present- 
day trends are: 

Lack of organization 


Assumptions as to difference in kind of reason~- 
ing ability at different age levels. 


Extravagant claims for aesthetic and emotional 
outcomes. 66/ 

The attitudes of sentimentalism, imaginative sensibility 
and the general attitudes of romanticism as expressed in the 
writings of the day (circa 1890-1910), and the general atti- 
tudes of the people resulted in the Nature=Study type of 
program. In this way emphasis could be placed on various 
aesthetic values and expressed through terms of emotion and 
sentiment. 

From the very beginning of the program, Nature Study 
had its critics. The most important and valid of these 
criticisms were ; 

Lack of organization 
Limitation of children's capacity to reason 
Extravagant claims for emotional, sentimental, 


and aesthetic values. 67 


In the summary of this section Underhill states: 


66/ Orra E. Underhill, op. cit., p.170. 
67/ Ibid., pe2l3. 
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Assumptions as to the nature of children's 
interests and their part in motivating learning 
led to the assumption that the immediate and 
casual interests of children should be the 
leading factor in the selection of what is to be 
studied. Nevertheless, details of programs as 
given in Nature-Study manuals reveal that the 
organization of the specialized sciences was 

an influential factor in the selection of matert- 
als and methods of presentatione 


8. Continued emphasis on first-hand observation 
and ‘nature not books'led in practice to seasonal 
organization of materials, theoretical emphasis 
on field trips and out-cf-door nature experience, 
and identification as an end in itself. In spite 
of this emphasis(in theory) on first-hand ex- 
perience, much of the material classified as 
Nature Study was in the form of reading materi- 
als and stories about nature, and a great deal 
of this was fable, myth and fairy tale. 


9. One of the chief characteristics of Nature Study 
was its use of anthropomorphic interpretations 
of nature as a means of stimulating the imagina- 
tion and arousing interest. 


10. Although theoretical discussion usually advocated 
& well-rounded program including the physical 
sciences, in practice Nature Study came to be 
considered as dealing almost wholly with bio- 
logical nature. This was probably owing to 
the greater ease with which such materials could 
be obtained and handled by teachers untrained 
in science, and to the fact that those most in- 
terested in introducing Nature Study into the 
schools were largely specialists in the bio- 
logical sciences. 68/ 


69 
ele tita toe that selection of objectives should con- 
form to these conceptions: "(1) that greatly influence the 


thinking of the individuals who learn their meaning, and (2) 
that have modified thinking in many fields outside of science! 


68/ Orra E. Underhill, op.cit., pp.213-214. 
69/ Gerald Craig, op. cit., pp.134-135. 
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An example of a concept and the range of interpretation 
that it can have from the Primary grades to adulthood may be 
seen in the following: "Species have survived because by 
adaptation and adjustments they have tended to become better 
fitted to the conditions under which they live." 70/ This 
concept can include such matters as: migration, hibernation, 
parental care and social life among animals. The subject of 
migration can be developed to show a means of adaptation to 
environment. It can be shown that parental care of some 
animals has assisted them to survive. 

From the range of development in this concept it can be 
seen how it could be an objective of study from the Primary 
School and up. Development of this concept allows for con- 
tinuous growth of the individual in increasingly enlarged 
understanding of concept. The basic aim of this concept 
is not isolated facts about the lives of animals, but basic 
concepts which both develop and challenge thought. 

Craig states as another criterion to judge the value of 
content: "Certain objectives that are selected for science 
in the elementary school should conform to those goals(in-~ 
formation, skills, and habits) in science that are important 
because of their function in establishing health, economy, 
and safety in private and public rite," T/ 


70/ Gerald S&S. Craig, Ope cit., pele. 
Wi/ Ibid., p.1S9. 
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Individuals can lead a life better balanced in good phys- 


ical and mental health if their understanding of basic health 


principles is part of their daily thinking. Science has close 
relationship to the economic problem of man and his environ- 
ment. Existence and advancement of man depend upon wise modi-~ 
fication and control of environment. 

A third criterion as written by ae eee objectives 
that are selected for elementary science should conform to | 
those facts, principles, generalizations, and hypotheses of 
science that are essential to the interpretation of the Yaterel| 
phenomena that commonly challenge children.” 

Interest of natural phenomena studies reveals principles 


for interpreting such events. The child should be guided to | 


interpret through observations and experiences. He should not 
be misled by nature myths, fairy tales, and animalism. 
Selection and evaluation of objectives must be in terms 
suitable for the elementary school. One must be conscious of | 
the stages of growth in interpreting natural environment. 
Identification and observation are only means to an end in 


73 
view. Pe aL! Rewer "It is quite likely that the lack of 


recognition of natural science in the elementary school has 
been due to the inanity of the activities proposed by our 
_ courses of study and by the lack of any challenge in the con- 


tent that has characterized so much of our subject matter." 


72/ Gerald S. Craig, op. cit., p.143. 
73/ Ibid. 
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In developing concepts it must be realized that certain 


meanings must be learned earlier than others. One reason is 
some concepts are less involved and require less previous 
learning. Another reason is that some concepts are basic to 
the understanding of others. There is a natural order in 

the learning elements in science. Simple meanings precede 
those more complicated and an understanding of these degrees 
of complexity assists in content planning for grade placement. 
An example of the development of a concept follows. It can 
be seen how understanding of one concept leads the way to 

the understanding of each more difficult one. 74/ 


1. The sun is much farther from the earth than is 
the moon. 


2 The light on the moon comes from the sun. 
3- Our sun is & star. 

4, The sun is larger than the earth. 

5. The earth revolves about the sun. 


6. Day and night are caused by rotation of the 
earth on its axis. 


7. The stars are separated by very great distances. 
8. Some stars are very much larger than our hae | 
As early as 1904, W.S. aetiaet the Third Yearbook 
called attention to the break between the science instruction 
in the elementary and secondary school. He urged a course 


747 Gerald S. Craig, op. cit., p.145. 


75/ Loce cite 
76/ W.S. Jackman, op. cite, pel50. 
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continuous and uninterrupted from kindergarten through the 
college. This idea was not widely accepted, and the prevailin 
view was that no instruction prior to the high school was 
worth while. 

At the present time, — the Science Committee 
recommend that a continuous science program be developed in 
all schools. Bases for differentiating science material would 
be based on the increasing maturity of the children. The ad- 
vantages of sequential organization of essential meanings and 
of having @ course of study introduced through the early grades 
and to be continuous in development are:- 

1. It assists the teacher-training schools by giving 
esp oh Raed task-— a course to be profession- 


2, It places the emphasis on meanings rather than on 
objects. 


3. It provides the teacher with guidance which comes 
from research and study.... 


4. It suggests learning elements at grade levels 
appropriate for that learning. 


5. It provides for proper balance rather than a 
narrow segment which might result if the teacher 
followed her own interests and preferences. 


6. It provides for setting up new situations in 
later grades which may cause previous learning 
elements to be needed. 78/ 


77/ Gerald S. Craig, op. cit., p.158. 
78/ Craig, Loc. cit. 
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SUMMARY 


In the field of science education new subject matter is 
emerging. This new type of thinking is related to the func- 
tion and nature of content. The traditional point of view 
was the subject-mastery type of instruction. This organiza- 
tion of content items aimed for development of specialists 
rather than educated laymen. Little attention was given to 
the growth of the individual toward larger values residing 
in the content fields. 


From these traditional practices a gradual change has 
taken place. This change favors not content items but an 
area of thought believed useful in contributing to child 
growth in useful directions. Content now becomes a means 


and not an end in itself. 


The present day has seen the desire to show science as 
a part of life and interaction of values and experiences. 

Thus, in planning instruction in science today, the aim is 
to develop a science program pliable enough to fit into the 


specific needs of a particular group. 


Instruction must begin with the place where the children 
are in their thinking. Planning must have elasticity and 
depend upon the children and their ability and their interest 
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in developing within the areas of a science program. The 
level of development will vary between groups and within 
the same group. In order that the enrichments and the 
interests of life can be better appreciated, it would seem 


that the beginnings of such instruction cannot be placed 
too early in life. 
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CHAPTER III 


THE MATERIALS USED AND THE GROUP STUDIED 
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CHAPTER III 
THE MATERIALS USED AND THE GROUP STUDIED 


Problems for Teachers in Developing Science Programs. 


The general aim of the science program may be to teach 
those conceptions which are basic to future desirable sci- 
entific attitudes. These conceptions are taught not as 
isolated facts to be memorized but are so surrounded by 
experience and inferences vital to the individual that 
critical thinking becomes a part of his habitual understand- 
ing of problems. 

To further the aims of such science programs familiarity 
with those science problems which might conceivably confront 
@ specific grade level must be understood. 

A course of study, though useful as a guide, cannot be 
allowed to become too rigid. In order to keep vitality in 
the science program, instruction mst be fitted to the par- 
ticular needs of a specific group. Sequence between grade 
levels cannot be inflexible and unrelaxing. Considerable 
overlapping and various alterations of a program to fit the 


needs of a group must be allowed. 
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Under the 014 forms of instruction there was little of 
interest to either teacher or child. The methods used were 
the eaticntetanis type. Science instruction was stereo- 
typed. The only challenge present was desire for good grades 
There was no interest or place in such instruction for the 
young primary school child. 

For the young child so-called science instruction was 
given under the cover of myths, fairy tales, and similar 
stories. Also, sentimentalism concerning 'Mother Nature' 
often became a part of a young child's science education. 

Gerald S. éreige tn his book, Science for the Element- 
ary School Teacher, says that the following concepts are 
elements of the scientific method which should be given 
opportunity to function in the lives of young children: 
Questioning magic as an explanation of events. 


Rejecting the personification of natural forces 
in explanation. 


Realizing that interpretations advanced by scientists 
today may be corrected and improved by the same or 
other scientists tomorrow. 

Demanding more evidence. 

Rejecting faulty thinking. 


Questioning superstitions, prejudices, astrology, 
fortune-telling. 


79/ Gerald S. Craig, Science for the Elementary School 
Teacher. Boston: Ginn and Company, 1540, ?-31 
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Le on to say that a problem to be solved must 


be clearly formed in the minds of children and of the teacher, 
It should be meaningful. It may need redefinition or further 
analysis. The development of such work affords both teacher 
and children an opportunity to develop critical thinking. 
craige)/aefines the four types of activity which may be 
used in developing science education. The following is a 
brief summary of four types: 

I. Discussion. 

This type of activity serves to 
clarify the problem. It brings to light that information or 
misinformation which the child may have on given phenomena. 
It is useful to stimulate interest and to develop future 
trends toward more fruitful instruction. 

II, The Experiment. 

By actually doing and feeling 
@ certain problem through, its meaning may become more real 
and meaningful to the child, 
III. The Excursion. 

Observation of the outdoors, 

the effect of seasonal changes, study of soil, rocks and 
various other such items make the Excursion method of science 


instruction very valuable. 


80/ Gerald S. Craig, Ope cit. 


81/ Ibid. 
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IV. Reading. 

Reading of authoritative material for 
reliable information offers a means by which the child can 
educate himself. The heritage of the past is handed down 
through the medium of printed material. 

In developing experiences in science education use can 
be made of special interests and current events. A given 
area may be held in mind, but instruction must be adapted 
to response and reaction of the pupil group. In science, 

&@ subject can never be mastered or finished. There is always 
more to learn. Teaching should not push any one unit of 
science to the point of exhaustion of pupil interests. Such 
domination may lead to unnatural and forced correlation. The 
presentation of a too narrow segment of environment should be 
avoided. Pursuance of a wide range of problems, some of which 
may be developed in later years either as a hobby or as a 
future avocation, is desirable. 

S. Ralph Powers Oe euokrans of the Committee on Science 
Teaching of the National Society for the Study of Education, 
states the Committee's point of view on learning and subsequent 
curriculum development as follows ; 

The burden of evidence from studies in the psychol- 
ogy of learning and in individual differences is 


overwhelmingly in support of the theory of gradual 
and concomitant development of mental traits. 


era - Craig, op. cit. 

S. Ralph Powers, (Chairman of the Committee on Science 
eaching) "A Program for Teaching Science”, Thirty-First Year- 
book of the National Society for the Study ucation,Part I, 
1932, ppebd=6. ioe, ee Tar ear ree oT 
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There is now a demand for a continuous and correlated 
program of study. The new theory requires a curricul 
in which learning experiences shall be arrayed in 
such a manner that, as the child progresses, through 
successive grades, he will have opportunity for con- 
tinuous enlargement of his knowledge of the problems, 
principles, and generalizations that scholarly men 
find worthy of study. This new interpretation of 
the process of mental growth has now such wide ac~- 
ceptance that it has determined the character of our 
institutions for elementary and for secondary educa- 
tion, but it has not yet had full recognition in 
determining the objectives, content, and method of 
study. Efforts to clear the field are in progress. 


These studies have had widespread influence upon the 
development of science teaching of the past few years. weston! 
in his study, A Technique for Appraising Certain Observable 
says of this Committee: "However, the originators of these 
studies are constantly considering educational problems with 

a view to making such changes as new evidence may indicate. 

The necessity of modification from time to time shows that 
science teaching is a dynamic process." 

The general purpose of this study is to attempt to show 
that, since education is a continuous unfolding process, and 
since science is an integral part of daily living, development 
of scientific concepts should be begun at the earliest possible 
educational age and be continued as a part of a steadily grow- 
ing program. Through a brief survey of the literature and the 


objectives of some of the leading educators in the development 


547 Joe Young West, A Technique for Appraising Certain Observ- 
able Behavior of Children in Science in Elementary Schools, 
Contributions to Education, No.758. lew York: Teachers College, 


Columbia University, 1937, pe5. 
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of continuous science programs an attempt has been made to 
clarify partially this general statement. 

The specific experiment carried out was to attempt to 
develop in small part a concept of science through the medium 
of a workbook developed for this purpose. 

Statement of the concept is: "Species have survived 


because by adaptation and adjustment, they have tended to “s 


become better fitted to the conditions under which they live. 


2 hi 


Although the four types of activity previously mentioned, 
namely; discussion, experiment, excursion, and reading have 
been recognized as far as it was practicable or possible, it 
was not the purpose of this study to develop this wide range 
of material. Also, textbooks in regular reading groups and 
as supplementary readers were used, and certain related ex- 
periments were carried out in class, together with direct 
observation of outdoor activities. 

A workbook was developed for a second grade group. Its 
purpose was to show in a limited way the seasonal and the 
resultant weather changes and the effect of such changes on 
plant, insect, animal, and human life. 

The class group concerned thirty-three children ranging 
in age from seven to eight years. They are drawn from a town 


population of about 40,000 people. There are 17 schools in 


55/ Gerald S. Craig, Ope cite, pel. 
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this system and approximately 250 teachers. In this partic- 


ular section, the children come from an average income group 
with a scattering from the high income bracket and with a 
scattering from the other end of the scale. 

These children have had three tests for measurement of 
mental intelligence. The first test, Detroit Beginning First 
Grade Intelligence nest (Revised) was given in the first 


grade year. Two tests were given an second grade: they 
were Kuhimann-Anderson Test Grade II and the Pintner- 
Durost Elementary test Also, in the spring of the second 
grade year, two achievement big were given: first, the 


Metropolitan Achievement Tests and later the Stanford 
90/ 
Achievement Test Primary Battery: Form D. 


Ly Anna M. Engel and Harry J.Baker, Detroit Beginning First 
rade Intelligence Test(Revised). New York: World Book Co., 


87/ F. Kuhlmann and Rose Anderson, Kuhlmann-Anderson Tests, 
Grade II. Philadelphia:Educational Test Bureau, 1942. 


88/ Rudolf Pintner and Walter N. Durost, Pintner-Durost 
ementary Test. New York: World Book Company, 1941. 


89/ S. Bayne, F. Graham, H. Hildreth, Be tropolitan Achieve- 


ment Tests: New York City Edition: Form A. New York: Worla 
Book Company, ° 


90/ T.L. Kelley, G.M. Rueh, L.M. Terman, Stanford Achievement 
Test: Primary Battery: Form D. New York: World Book Company, 
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_ 49 
The table of results is here included. These results 

are listed from the Highest to the Lowest in descending order. 

In order that test differences of the same pupils may be ob- 

served, the same code number for each child is used through- 

out the tests. The letter 'G' refers to 'girl'; 'B' refers 

to "boy', and where a new pupil entered who had not had the 

previous test or tests, the letters were changed to 'M' (boy), 


and 'F' (girl). 


The completed workbook is included in the Appendix. 
The Autum--Winter sections dealing with the way in which plants, 
insects, animals, and people get ready for and survive the 
winter are the first two parts. General weather character- 
istics of each season are emphasized and contrasted, together 
with the effects which such weather changes have on life. 
The Spring-Summer sections are the last two parts of the book. 
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Each story is followed by a comprehension test check. 
Some stories are followed by several related exercises. For 
example, one comprehension check exercise is the True-False 
basis. This is headed: Yes or No 
Directions: Read these sentences. 
Some of these sentences are right. 
Some of these sentences are not right. 
Write the word Yes beside the sentences that 
are right. . 


Write the word No beside the sentences are not 


right. 
1. <All birds live in the North all winter. : 
2e Some birds fly to the South for the winter. ° 


There are four similar exercises in this part; two of them 
follow stories about numbers. 
Example: Yes or NO 
7 birds are more then 70 birds... 
7000 birds are more than 700 birds... 
700 birds are more than 70 birds but not so many as 
7000 birds. > 


Another comprehension check type of exercise is one 
that consists of filling in blanks. A list of words is 
taken from the story; sentences from the story are written 


omitting one or more words; the object is to find the right 
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word from the word list and write it in the blank space. 
Example; Fill in the blanks. 


black small 
gray white 
The chickadee is a bird. 


His coat is and ° 
He has a CaPe 


There are three such exercises in this section. 


Another type of exercise is the multiple choice, i.e., 
a sentence is completed with three or more answers— one of 
which is correct. The object is to find the correct answer, 
check it, underline, or in some way identify it. 
Example: 
Read these answers, 
One answer is right. 
Put a V beside the right answer. 
A Woodpecker has a long,sharp tongue. 
This helps him 
1. Dig holes. 
2. Stay on the tree. 
3.e Catch bugs deep in the tree. 
A slightly more difficult example of the same type. 
Directions: 
Read these sentences. 


Two of the sentences are right. 
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The other sentences are not right. 
Find the right sentences. 
Write each of them on the line below. 
A Woodpecker pecks at wood 
1. Because he eats wood. 
2. Because he eats insects under the wood. 
3. Because he wants to keep warm. 
4. Because he wants to hide. 
5. Because he wants a hole for his eggs. 
(Lines are drawn below the exercise so that the correct an- 
swers can be copied there<-on.) | 
Another variation of the same type exercise: 
Question: Which word tells what the woodpecker's 
tail is like? | 


Put a circle around the word that tells 
you. 
this soft little strong 
A similar comprehension-type exercise is this one: 
happy chick-a~dee-dee-dee 
snow friendly (etc.) 
Two of these words tell what the chick-a-dee is 
like. 
Find them. 


Write the words in the boxes. 


(Boxes are drawn at the side of the page for this purpose.) 
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Another exercise consists in guessing the names of birds. 
A word list is given. 
Blue Jay Woodpecker Nuthatch 

Guess the names of these birds, 

Put the right name into each box. 
Example: 1. This bird cuts deep into wood. He cuts out in~ 
sects that hurt the tree. He is a helper to the 
tree. 


His name is 


Put his name in this box. 
(A box is drawn at the side of the page, for this purpose). 
There sare five of these related or similar comprehension 
exercises in this section. 


Several exercises are based on word analysis ability. 


Example: 
short bill part under 
long thin under tail 


One of these words has the little word in inside 
itself, 
Find that word, 
Write it in the box. 
Draw a line under that part that says in. 
(Box provided for that purpose at the side of the page). 
Another related exercise is this. 
Nuthatch 


There are two small words inside this word. 
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| Each small word has three letters. 


Write one in each box. 


upside down 

right side up 

| One of these words has the sound ow, in the middle of itself. 
Write that word here. 

One word ends in the sound ight. 

| Write that word here. et, al. 


Another form of the word analysis type exercise: 


1. Word begins with 8 
2. Words begin with sm 
3e Words begin with str etc. 


| These are the words. 
| Read them. 
| Put them in the right boxes. 


stays small strong sticks 


seen straight short etc. 


| Another word analysis exercise is this: 

Here are some big words. 

There are little words in the big words. 

Draw a line around the little words. 
(List of words taken from the preceding stories and exercises 
are used). 


There are eight word analysis type exercises. Twelve exercises. 


are related to art. 
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An example of this art type exercise : 
Feeding the Birds 

Draw a picture of your yard, 

Draw a bird feeding shelf. 

Draw some suet hanging from a tree. Remember to draw 

a winter tree, 

Draw some birds feeding. 

Draw a woodpecker, a nuthatch, a chickadee, and a 

bluejay in your picture. 

Put yourself in the picture. 

You are bringing some food to the birds. 

There are seven illustrations to be colored in this 
section of the workbook. 

Before introducing the workbook exercises a Pre=test 
was given. In this test the children were encouraged to 
say just what they thought about any given question. The 
answers were recorded as they were spoken. No comment was 
made on any response. 

To avoid repetition, similar answers were assimilated 
into one answer. The first Pre-test covered pages 1-8 in 
the workbook. The test was divided into two parts, and two 
thirty~-minute periods were used. Thirty children were 
present on both days. Most children attempted some kind 


of a resptmse to each question. On Question I. Three 
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children did not answer. Question 8. Fourteen said they 


‘did not know’. Question 15. Seven did not answer. 
Pre=Test 
le How do you think that birds live in winter ? 
Some birds fly south. 
Some find food. 


Store food under logs. 

Fly around. 

| Pind food in trees. 

| Dig holes in trees and get in then. 


Fly around and eat dried berries. 


Find a place and sit in the corners of trees. 

Fly around and pick up crumbs that fall from upstairs. 
Go to a house and get food from a feeder. 

People put out seeds. 

Dig for worms. 

Find a hole and live in it. 


Live in evergreen trees. 


2e Do birds fly south ? 
Yes. 
Some birds fly south. 
Most birds fly south. 
Se How long do you think it would take to make such a trip? 
Start from up here and take about 10 hours. 
Ten days and ten nights. 
| One or two days. 
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3. (continued) 
One week. 
Two weeks. 
Three weeks. 
Ten days. 
Ten weeks. 
(Majority thought 2-10 days). 
4. How many miles do you think they have to fly ? 
Majority guessed 1-10 miles. 
One said twenty miles. 
One said 100 miles. 
5. When do they fly -~ day or night ? 
Many believed that birds start out very early, about 
3 or 4 A.M, and fly until 3 or 4 P.M. Others were 
of the opinion that birds start around 12 noon and 
fly until late at night. 
6. Do you think the birds fly fast or slow ? 
Majority believed the birds would fly fast "so as 
to get there quick'. 
Bird flies as fast as a bus. 
Fast, but then they get tired and go slow. 
Two children guessed that they flew slow. 
7. On this trip do you think that the birds fly together 
or alone ? 
Big groups (Majority answer) 


Fly alone. (3 answers). 
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8. Do you know what the word 'migration' means ? 
(Three children thought it was an expression of 
courtesy). 
"When you're being extra polite and say 'my gracious’ 
How fast birds fly. 
Means something about birds. 
How birds store food. 
About birds flying together. 
9. Some birds are called land birds. What do you think this 
means ? 
Stays on land most of the time. 
Never flies but stays on the land. 
Lands on the ocean. 
Builds nest near the ocean. 
Nests on land. 
Might make a nest on a lighthouse. 
Stays in trees most of the time. 
Always on the ground. 
Stays on the ground and flies around at night. 
Builds a nest in a fence. 
Nest in a hedge. 
Lives near ocean and crawls on land. 
Might mean birds in a cage. 
10. Some birds are called water birds. What do you think 
this means ? 


Stays up in the air and flies over water. 
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10. (continued) 


11. 


12. 


13. 


14. 


15. 
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Flies up high in the air and jumps into the water. 
Drinks a lot of water. 

Catch fish. | 
Birds like pigeons, ducks, sea-gulls. 
Penguins. 

Birds that swim in the water. 


How old are you ? 
(78 years) 
How old do you think that your Grandfather is ? 
(30=90) (Majority guessed below 60 years). 
Do you think that trees live longer than people ? | 


Yes, some older. 
No (7) 
What are the redwood trees ? Have you ever heard of ! 
them ? 
No. 
Thousands of years ago there were no people on the earth. 
Who do you think lived here ? 
The Indians 
God 
Only trees 
Woods with animals 


Bears and trees 


Jesus 
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15. (continued) 
Squirrels and bears. 
Only water. 
Godo 
Trees and little bears, squirrels and skunks. 
Just animals and woods. 
Trees. 
Mountains and animals. 
Whole world was water. 
Whole world was just black. 

The pre-tests were given as a test of the objectives 
of the subject and were given before educational activities 
were begun. Later, the same tests were used for diagnostic 
purposes. 

Science workbook lessons were held in twenty-minute 
periods three days a week for seven weeks. (This seven-week 
period refers to the thirty-five page section used for this 
present analysis). In certain lessons where art work was 
part of the lesson development, a thirty-minute art period 
following the twenty-minute science program was utilized. 

The workbook was so constructed that a short story 
preceded each set of exercises. The story was first scanned 
for vocabulary difficulties; a few words and phrases were 
put on the board, and a brief, intensive drill was used. 


Then the class opened the workbook to the story and a few 
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minutes of silent reading study were employed. Following 


this the class was called to attention and the story was read 
orally. 

In this first reading, those with the less adequate 
reading abilities were called on. Difficult words were 
"sounded out", and others helped where it was needed. Then 
the story was re-read (once or twice) by the best readers 
in the class, and the children were advised to "think hard" 
about the story because in a few minutes they would want to 
be able to answer some questions about the story. 

After the story was read, a brief discussion period 
was held. Questions were answered and an informal check 
on comprehension was made. Then the class turned the page 
to the exercises. The directions were read orally. The 
children took their pencils and worked out the exercises 
to the best of their ability. No help was offered at this 
time. At the end of the writing activity, the children were 
allowed to color in some of the pictures. If an art period 
was to follow, directions for the picture were read and dis- 
cussed. 

At the end of the period, books were collected and 
checked. During the next science period, before the new 
lesson was begun, all exercises of the previous lesson were 


done orally, and discussion was encouraged. 
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CHAPTER IV 
SUMMARY AND CONCLUSIONS 


The main purpose of this writing was to attempt to de- 
monstrate through (a) a review of the literature, and (b) an 
examination of desirable outcomes in present-day living that 
& promulgation of a science program to begin at the earliest 
level and to continue through all levels of education is de- 
sirable. 

An attempt has been made to show through a review of the 
literature that such a program should not be rigid, arbitrary, 
nor artificial. On the other hand, objectives and aims should 
be clear in the mind of the educator. These aims should rep- 
resent a more or less continuous unfoldment from grade to 
grade, Thus, as the same principles may be taught again and 
again, greater development and enlightenment should occur. 

While recognition is given to the various types of activ- 
ities such as: discussion, experiment, excursions and reading, 
this study was limited to the development of a workbook and 
such activities as were utilized were developed around the 
workbook nucleus. 

The general aim of this workbook was its utilization 


through stories, exercises, and art to establish a small part 
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of the concept concerning the relationship of living things 
to the out-of-doors, weather and seasonal changes. 

Particular emphasis was placed on the Autum-Winter 
section which deals with the adjustments of birds, insects, 
plants and humans to their environment. Note was placed also 
on the Spring section which shows development and care of the 
young during the general growth period. 

Although it was to be hoped that certain content items 
would be retained by the pupils, the purpose was not to force 
miscellaneous content items, but to establish some small 
realization of the relationships of animals, plants, etc., 
to their environment. 

An associated aim of this study has been the hope that 
the evidence might show the high degree of interest and the 
motivation possible in the field of science education in the 
elementary school even with the very young child. And that 
science can be utilized as a tool for reading and its related 
subjects together with number work and the program of art. 
Thus, directed work in this field can be seen as a useful tool 
for the elementary school and not be considered 'an extra’ 
in ah already overburdened school curriculum. 

There are many limitations to this study. The historical 
survey touches on the high points-- further elaboration is 
possible. 


The construction of the workbook is faulty in some places. 


santdt onrtes to disisuseliak ane -entaxocne tqsenoe edt 
.2ogmaro fecoosee fae verdteew oteob-to~ 100 dt 08 

a wetal¥-ntch ed? ao heoelq asw eleaciqne talvohizst " 
a (otooent ,ebttd to stnemtselfs ont dtiw afees dotdw nottooe 
| osfa beoel¢ eew otolt -taommox tye s<tedt ot eens! baa enka, | 
eat to oreo fre tromqoloves aworle do tetw aottooe aabeae edt } mo 
sbotveg dtworg iaxeneg edt grtrub i a 

amet! tuetnoo ntatreo tan beqod od ot aaw #2 dawodt fA } " 

i eorot o¢ von eaw osoqreg odd eliqua elt ve bontedor od Stam 


ver 8 


(feam omoe detidstee of tud ,emett taetaoo asooael foon te | 


.-oF9 ,etaaly -olamtas to agqiderottefor ent to no tt nat teen 


stromrovivae thedt o¢ 4 
tedt eqod odd aood sad vbute sidt to mie bot stooass fh  -F 
edd bee teetetmt to setgo5 fatd edt wode tdg tm eonebive edt 
olg af aottsonbe eoretoe to bLloltt edt at eléteacg aotterttom | 
tect bot .bfitde garoy yrev edt dtiw neve foodies yxetnemels 
Q betefer evi Bes gutSset rot Loot es eB Hoxtlivsc od aso cose tes . 
| -¢r@ Io meTgotq edt bas xxow tedmun dtiw tortegot etootdme —— 
foot Intees s ef weoe od ogo blett etdt mt azow betoerth omit 
‘erdxe ae’ fievreblemoo od tom fae foorfos Yret romele edt rot 
emulsotrrso L[oofoe benebisrdrevo vbsorls fa. at 

feolrotatd ef? .ybute eidt ot anottad lotr vee ets sete 
si nottetodafs redient cane digit eft so eedoo? | yorum, 
7 nae ao 
eeont¢ smoe at yfust et dooddzrow ad? to conternteco helt Me 


ae 


PA 


— a -— a : = — —= = = == =. 


_64 


Certain exercises proved more beneficial than others. There 
are various sections that could be made more applicable. Data 
should be more specific, and there is need for more research. 

The sharing of thoughts on subjects in the workbook 
seemed to awaken curiosity and interest. For example, one 
section of the workbook deals with the migration of birds 
and from pre-test questions and discussion much interest was 
evinced in both the abstractions of distance and of time. 

It was known that some birds fly south during the winter 
months. The question was asked(as part of the pre-test), 
"How long do you think that it would take to make such a 
trip?" The majority thought two to ten days was the right 
answer. To the next question,"How many miles do you think 
they have to fly?" the majority guessed one to ten miles. 

One said, ‘one hundred miles', and this answer caused much 
emusement among the others. (It is interesting to note that 
the boy who answered this had traveled to America from Europe 
when he was three years o1d4 and he has had many stories told 
to him about his relatives in Europe. Thus he had come to 
conceive distances a little more accurately than the majority). 

From the talk ensuring from these questions the children 
were most anxious to find a correct answer. When the work- 
books with the story section were passed out, attention was 
good and everyone made valiant efforts to understand the 


reading in order to find out something about the subject. 
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The pre-test and discussion serve as a warming up period. 


If workbooks had been passed out with no preliminary discussion, 


and the children merely told to 'read the story, "Birds Fly 
South"', interest and appreciation would have been much less 
than was the actual case. 

When the children found out that birds fly many thousand 
miles, they were much exscited. They were much interested in 
the statements that the Nighthawk flies seven thousand miles 
and water birds fly more than eight thousand miles, and that 
the bird champion of the migration flight is the Arctic Tern 
which flies 11,000 miles. 

The children were much impressed by the comparison of 


their own guesses of one to ten miles with the actual figures. 


They were impressed to find that the ‘one hundred mile guess' 


was ‘nearest right’. 

It would appear that the Pre-test and discussion had the 
value of : 

le Finding out where the children are in their thinking. 

2. A guide to better instruction. 

30 Development of critical thinking. 

4. Development of interest and curiosity. 

5. Establishment of good attitudes. 


6. Development of a spirit of investigation. 


One of the values of using a workbook of this sort seemed 


to be the possibility of tie-up between discussion interests 
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with story reading together with various comprehension check 
exercises. It helped to develop ability to read and to follow 
simple directions. Also, the tie-up of such instruction with 
the field of art and similar activity seemed to be of value. 

Some of the exercises were clear and appeared to be 
readily usable. In other tests, there were certain confusions 
resulting from poor test construction. Some tests were too 
complex for the grade level or the statements were ambiguous 
and needed clearer wording. 

The vocabulary exercise such as finding small words in 
big words, marking certain sounds in words, or analyzing words 
by putting certain word parts or 'sounds' into boxes seemed 
to have value. There was marked growth in accomplishment in 
this type of exercise as the number of errors showed a decrease 
of more than fifty per cent between the exercises done in the 
fall and similar exercises done in the spring. 

The ‘carry-over’ into the regular reading could be seen 
by greater pupil effort and confidence in attempting to 'work 
out' word difficulties independently. Also, since the word 
list used in the workbook was similar to the reading vocabu- 
lary of the second grade, the word drill in the reguiar reading 
class was made somewhat easier. 

There was close correlation between the science and the 
art program. There appeared to be enrichment carried from one 
field to the other. Observation of seasonal change, color 


variation and contrast was keen in the field of art. Study 
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of the seasonal effects on plants, animal and insect life pro= 
vided science enrichment. Trees and bushes with their bare 
branches in winter, tiny buds in the spring, full green in the 
summer, and varied color in the autum, were drawn again: and 
again in the various seasonal pictures. There seemed to be 
much clear appreciation of seasonal and weather changes and 

of the effects upon all life of these changes at the completion 


of the workbook. 
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CHAPTER V 


SUGGESTIONS FOR FURTHER RESEARCH 


Suggestions for further research might be: 


A more complete survey of the aims and development 


of science in present-day society. 


Greater emphasis on the part which the school must 
play in the enlightenment of the individual and his 


place in future democratic development. 


Study and analysis of present-day curricula. 


Study of the conflict between the method of science 


and the methods of authoritarianism. 


Need for research study to determine the selection 
and the evaluation of objectives to be used in the 


elementary school. 


Research to determine those objectives that will be 


of greatest benefit to the education of the layman. 


Research to determine those objectives that most 
greatly influence the thought reactions of the in- 


dividual. 
-68= 
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spring, summer and autumn, 
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In winter snow and ice cover the ground. It is cold. 


The trees are bare, Y 


q In the spring the weather begins to fet warm. We plant 
Deas in our gardens. ‘Trees have new green leaf buds. 

| in summer the days are hot. Plants grow in the garden. 
‘Sun and rain help them to crow. 
green leaves. 


All the trees are covered with 


in autumn the weather begins to grow cool. We pick our ) 


Plants from the garden, This is called the Harvest Time. sat 


Leaves are turning bright colors. Soon they will fall from, the trees. | 


How do you dress in winter ? 


{ 

. : 

/ Draw your picture. 

How do you dress in spring ? / Draw your picture. | 

How do you dress in summer ? / Draw your picture, | 

How do you Gress in autumn ? | 
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/ Draw your picture, 
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A Story about Autumn 


The Autumn months are September, October and. November. 


metimes we call them the Fall months. 


in Autumn all living things get ready for winter. Plants 


ore food. In iate autumn grass plants Look dry and dead. But under 
e €round the roots are still alive. Next spring new grass will come 
| from the roots. 

Yany birds fly to the warm South. Some birds stay in 
e North. 
a Many insects and animals go to sleep in the winter, In Autumn 


ey are busy storing away food and finding winter homes. 
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I. Draw a winter tree, 3. Draw a summer tree, 
| | 4 
ae Draw a spring: tree, 4. Draw an autumn tree, 
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. Jimny brought & green caterpillar to school. ‘The children 
s ir a@ glass jar. They put dried leaves into the jare 

terpiller ate the leaves. 

| Next dey the caterpillar began to spin. It rolled itself ; 
pomething that looked like soft, fine string. ‘the fine string 
fre m inside the caterpillar's body. Soog 


in side his cocoon. 


the caterpillar was 


i 
ee 
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Nancy found a fuzzy brown and black caterpillar. 
Lldren called him Wooly Bear Caterpillar. 

| They put Wooly Bear into a glass jar. Soon Wooly Bear 
Pamside a dry leaf. He pulled the two sides of the lcaf 


mand went to sleep. ‘This is Wooly Bear's cocoon. 


Bon Pound the best thins. It was hard and brown. 

Mfrom the end of a branch. Ile brought it to school. ‘The teacher 
@ children it 4s a cbhrysalis. 

y The children wanted to know what was inside it. 
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Lit Would be a surprise. 
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Here are some big words. | 
In the big words are some little words, 
Find the little words, 


Draw a circle around the Ilittie words, 


chilled wittter A 
mn ne 
bréfirh (Gisects together 


ors. tA1]) Caterpillar 4 


There are four seasons in th 


They are called winter, spring, Sumer and autumn. 


Summer ig warmer than winter, 


e year, 


Draw a line under the right words. 


There are four seasons in the 


The name of one season is 


swing--~spill---spring ' 


Sumer fs warmer than 


water-~-window-~-winter 
ee 


Some of these pois have ing inside then. 
Find the letters ing ‘ 
Put a line under ing . 


Some ot these words heave er ivisicGe thy. 
ed a 


the letters er . 


Put a circle around er 


warmér) ; storing Living. 
spinning having flying 
doing fin€r) covered 
falling | coolér) coming 
greenér) something ceatérpillar 
Ra ning calling string sleeping 


eummer)) sorter) together) 


nd 


Read these words. 


oa year cold 
‘ winter warmer summer 


Bs . Find the right vord to fill in the 
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f Vinter is wold F 


2, There are four seasons In the year. 
Wet’ ’ = : Z 


3. Summer is wArM Er than winter. 
(LE | ris cold. 
are four seasons in the pent 
is warmer than winter. 
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‘Grawa. 1is Line e under the right word. 


a caterpillar to school. - 


=e 72 " i | left 
y carried the caterpillar to school on a 
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> ehildren put the caterpillar ina jar. 
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Some of these words have the little word all inside them. 
‘Draw a line around each all . 
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' Plants are living things. 


‘They need food, 
" ‘Plants store avay food. 
‘This food keeps them alive in winter. 


“£ 


. 


_ Plants store their food in three places. 
_ Some plants store food in their roots. 
Some plants store food in their stems. em || 


i 
Some plants store a little food in their buds, | 


ia: 
aks 


Fore 


Nancy said she would like to araw a picture of 4 Tal 


ae 


little plant. 


Here is the Picture Look at “se } 
°F : 
tiancy's picture, 


You draw a picture of a plant. 
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| Draw some roots. 
Draw a flower, 


Draw & stem. 
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Think about a plant. 


} you call fhe part that is under the ground 


ae Call the part that grows above the zround ? 


ou. call the St that Tlowere. and lex : 
ay par Una SLOWETS. SMa acSves come faom? 
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some Root »_ storehouses 


ets’ Fite fall and winter grass and weeds Look dry and dead. 


under the ground the roots are alive, They hold food and water. 
> spring new stems and leaves will grow. 


Some plants hold so mich plant food in their roots that 


a ce to eat them, The best root plants that we like to eat are; 


35 ‘beets, radishes and turnips. 


Mother cooked some carrots, 

| 2 carrots. 

y ate 3 carrots. 

3 hte 5 carrots. | 
any earrots did the children eat ? 0 
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; Mother cooked seven ets Ar : $ 
% 2 beets. 


3 beets. 

2 the rest of the beets. 
aia Jimmy eat ? 2 

4 date I radish, 

ate 2 Tadishes. 

Paid they eat ? 


BE ptounce of 4 carrot , 
a picture of a radish. ah, 
ap eture of a beet, ihe | | 
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ee The Stem of a Plant. 


tt ep stem of a plant is where the leaves begin-to grow. 
Fe "Some stems are hard like the branch. of a itee, / 
Some stems are not hard like the ‘stem of a dandelion. 
7 Beane stems are long like stems of beanse 


Some etems are small and fat like the stem of a Iettuce plant. 
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See the pictures of the bulbs. 
_ Bulbs look like onions. 
| Am onion is a bulb, 


a Most plants are planted in the ground. 
| ‘Some bulbs grow in water. — 
’ : Narcissus bulbs grow in water. 


f 


| A bulb is a stem 
a Little white strings grow on the under part. 


- . These are roots, 


q a But these roots do not hold food, 
| ‘The food fs in the bulb or the stem. 


Some plants hold so much food in their stems that we like 
to eat them. Some stem plants that we like to eat are : 


Onions, celery and potatoes Potatoes are stems that grow 
under the ground. 
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Mother cooked some onions. 


, 


— ate 3 onions. 


Mancy ate 4 onions. 
Jimy ate 2 onions. | 
Mother are I onion. . | . 4 


"How many did they eat 7 _/O 


other cooked 2 potatoes for each child. 


Mother cooked . I potatoe for herself. 


How many potatoes did Mother cook ? 


€ 


,@ach child ate 3 pieces of celery. 


“Mother ate ZI piece of celery. 
‘How many did they eat ? LO 


Draw a picture of an onion, 
Draw a picture of a potatoe. 


‘Draw a picture of some celery. 
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WA__Story 


Planting Narcissus Bulbs 
The children brought some bulbs to school 
They put the bulbs in a dish, 
They put stones around the bulbs 
They put water over the stones. 


They put. the dish in the dark. 


‘Soon the stem began to grow. 
Thin white roots grew down around the stones. 
Tali green leaves grew from the stem. 


The children put the bulbs near a window. 


_ A bud grew on each stem. 
‘Soon the buds began to open. 
Inside were white flowers, 
They were beautiful. 
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Here are some words. In each group of words there is one 
words that does not. belong with the others. 


Find that word. Draw a line under it. 
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The bushes have tiny bu mm their branches. 


e The buds hold new leaves and flowers. 


Draw a winter tree. 
Draw a winter Lilac 
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Draw a v ¥ i ncer 
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_Read this story again. 


Draw a line under plants. every time you find it. 
Now many times did you find it ? 
Write the number here 


we 3 
aes 
-* 
eS ip 
oo), 
ae - a 
m : . \ 
i al - ‘ 
3 ae 
+ 6 Ten . 
‘ arn ; 
Ae 
a: 
«/ > 


Draw a line around (rood everytime you find it. 
How many times did you find it ? 
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¥ a flower here. 


| just the flower part. 


fa stem here. 
} just the stem part. 


a leaf here. 
‘just the leef part. 
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& Ome roots. 
just the roots. 
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W Many times can you find the word just 7? 
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dime and birds do not eat plants. j om “Es. 


8 and birds cook plant foods. A , iN 
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3 and birds eat plant foods just as they grow. e i] 
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Plant Food for People 


People eat plant food in two ways. 
eople cook some plants. 
ec ple eat some plants that are not cooked, 


are the names of the plsnts that we do not always cook. 


carrots cucumbers 


celery cabbage 
radishes tomatoes 


Lettuce 


onions 


= = are the pictures of these plants. 


‘ind the plant name that belongs under the re picture. 
rt te it under the picture. g 
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These are plants which we do not. always cook. 
Mother knows these plants are good for you. 
Sometimes she puts these plants together, 
She calls it a salad . 

You should eat a gsaled every day. 

Ask Mother to make you a salad. 


Here is a table. 

Mother is making a salad. 

The plants for the salad are on the table. 
Draw the plants on the table. 

Draw Mother . 

Find the names for the plants which you draw. 


Write the names. 
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A We cook many plant foods before we eat them. 


Here are some of the plants which we 2ook. 


tatoes squash cauliflower 


spinach asparagus 
rr nips cabbage onions 


‘Draw as many of these vegetables as you can. 
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Here are some big words. 
In the big words are some little WOrds « 


Find the little words. 
Draw a circle around the Litt&he words. A 
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What do you see ? 


Can you find them ? 
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Here are some words. 
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bulb 
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bird 
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Some of these words are in the picture. 


Draw a line under the things you see. 
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Some words sound alike. . 
Here are some words on the left side of the paper . 
‘Here are some words on the right side of the paper. 
‘Each word on the left side sounds like some word 
on the right side. 

Can you find the words that sound alike 7 

Draw a line to show them. 
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A Beaver's r Tome 


Beavers build fine homes. 
Their houses are often on the side of a bank. ~- | 
er Tunnels go into the water. 
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of these words tell about the beavers. 


funny beautiful busy. 
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Ls "e do beavers build their homes 7? 


build homes, 
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: 1s do not make winter homes. 


ry ne 
7 ak ae store food. 
a not sleep all winter. 
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rinter coats grow thick and Warm. 


Here are some big words. 
Find the little words in the big words. 
Draw a line around the little words. 
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ae & Souirrel.'s Winter Home 


Squirrels hide in many places. 


a Some squirrels sleep in the top of people's houses. 
| Some sleep in bird houses. 
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Squirrels hunt food in winter. 
‘They find acorns. 
They eat seeds . 
7 - ‘They take the farmer's grain. 


4 ' Squirrels store food in the autum. 
; They hide their food in trees. 
They hide it in the ground. 
On cold winter days they find it and eat it. 


Red squirrels like the cones of evergreen trees. 


They live near these trees. 


Squirrels have little pockets in thefr cheek 
They carry food in these pockets. 

“Squirrele are bigger than chipmunks. 

A chipmunk has a stripe on his beck. 

Some squirrels are fray. 


Some squirrels are red. 
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Pe Study these words. 


Write each word in the place where it belongs. 
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|My fur coat has a stripe 
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Z am smaller than a squirrel. 
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Draw me. 
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‘ Deer do not make winter homes. 

- ‘They Bet in warm places. | 

“They ‘hunt for food, 

| ‘They eat moss. 

"they push away the snow with their feet. 
"Sometimes they find EPass. 

Sal eat trees that are small. 

ey eat bark. 

Brey eat twigs. 

‘They make paths in the snow. 

They keep these paths open all winter. 
‘Many deer push away snow to make a round place like'a floor. 
They do this with their feet. 


The moss and grass are ready to eat. 
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3 sometimes called the clown of birds. 
Sometimes he is called a robber bird. | 
Bive Jay is bearviful. 
— 
has a sort volce. 
. 
times his voice is like a sweet bell. 
a loud voice. 
Read these big words. 
Bind the little words inside the big words. 
Draw a circle around the little words. 
sometimes chestmits everyone ; 
insects away robber 
_ them his any 
pee he 
ee aie i = 2 = ss 3 a . eae 3 ne 3 fre 


, 
Re 
2 


eo) 


a i) 
: | “uw » SAVE To “aROS ons batiseo cout dono8. Wl 


J 
im: 
me | 

o~ 


™ 


EN Osi 


ae A, .otkd -~sddow a Boeiiss ‘at od oe 


. fad ssave sa sttil s eOney, eta eonlSome8 | 


Ble on iS soe 


ri. 


\ 
1S Sometimes ef Bi 


ret | | x 
cae as C . UI © birde . f | eh . 


A ad oe gelato 
hi eG on. a 


: » ; ue we 3 = 
‘The , toodpecker 
4 


| 


= deep into old oad to make a hole for his‘ eges. 
ecker stays ¢ on a tree most of the time. : e 
a aS short ,fat legs. ; . aa 
as strong, sharp claws. ~ . ; as . | es 
helps him stay on the tree. | f 


ee aa 


€ you ever seen a Woodpecker work on a tree; ‘= 


orks and works. oo 


tail has strong feathers. “1 
~ y 

the end of his tail are hard things like sharp sticks. 
is sharp tail holds the woodpecker to the tree. an 


— 


y | 3 
the W Piccckar has a sharp, fat beak. - 
; is so that he can cut through wood. 


ain trees. ~ 
oh x2. Sh "i 


ol | 


Sg ee 


4s | 2tkS 
ayo “ati “OF piee F eolbar os “Boor bio ont ¢ 
re = 


2 . Lae 


or : a4 Sink Zot <i a 
\ ‘ ; 
> “ - é s un 42h 
o45 


. ‘att edt Yo inom et 6 a0 yan 


: a 5 seshrew Bae: aitow 
+ aR tioua “rot. ser ofF to ayeta, oil ‘wor wort Boy ¢ : 
A bor a 

-atestsot paorte- ace: fier atl “A 


rans sill enridt Sted site fins eit te: Bua. ons oe de 
aves + 5 
it of “replosqhoow silt abLof ites ortesta eat 


Le 


wr Bi 
; os 


titeg bred 3 oe eta! aE 
Bet he 


obie edd aooks eaakse: yoda, [tems asd. 


ajis> 189,98 sitar ¢ esis eo ‘et FS 


“< ; 
- 
Ve) 

= 
bk OB 


= x 
at 
; a 
woodpecker © 
a AY Jooapecker pecks at wood. 5 
why does a Yoodpecker peck at wood 7 — 
these answers. | | . 
these answers are right. 
answers are not right. 
the right answers on the lines. 7 
Paint 
A Woodpecker peeks at wood of 
Sey % $ 
I. Because he eats wood. = 
2. Because he eats insects under the bark. 
3. Because he wants to keep warm. 
‘ 4, Beeause he wants to hide. 
5. Because ue wants a hole ror his eggs. 
=¢ 


a 6 
_ e 7 


ce 


SNA A I EL ES PA OSS BOS AORN SENS NRE SAE STS LY I PSST Ie SCRE 


wm One answer is right, 
Put a V beside the right answer, 


= - 
- 


3 
ae 


. 


‘His short legs and sharp Stave help him 


I -Run on the ground , 
2e Mly in the air, 
3.Stay On the tree, 


| What other part of the woodpecker helps him s stay on the tree ? 


a Put a cirele around the word that tells you, 
: 3 
head wings eyes 

2a tail feathers 
Which word tells what the woodpecker's tail is like ? 
Put a circle around the word that tells you, 


thin soft little strong 


; fis beak is. short sharp small. 


e sharp beak helps him 


I. lat more, 
2.Fly higher 
3.Climb trees 
4. Cut wood, 


woodpecker has a long, Sharp tonrue, 
This helps him 


I. Dig holes, 


2. Stay on the tree, 
ae _ 3+ Catch bugs deep in the tree, 


m 


oo 
J a? | 
Cal 7 - 
ln om 
4 a . 


% 
* 


Put these words in the 


a right boxes. 
I. word begins with 8 
IT. word begins with 57 
‘ 2 words begin with. Bt 
2 werde begin with sh 
2 worde berin with str 
Be careful. 
Do not mix up st and str 
These are the words. 
Read them, 
Put them in the right boxes. 
stays short strong 
Seer sala sharp 
string 
am gt 
sh 3h 
an ce ar 


STA 


sticks 
straight 


Oe ee ee ee ee ee et ee Se Oe ee ee 


“O-ae 


ee 


: “ry . ~ 


t 
a ee ee: Se 
a & 
4 
4 
.- : r 
1 - 
: = » 
y — - eee ee eee 


4. 
! 
: 
i 


ohn 
Rad 
* 
‘ 


‘ 


ia 
: 
aan 


#yt 
dnd 


.askod Sanka sald ck mods. 


Batons. 
a) re 
* as 
may 
een : aay 


—— 
a) 


Aa pe I) 
VWesarseGes.. 


? 
i 


He is rriendiy. 


e has a bright. sleay esil. 


s 


\ 


small friendly 
black white 


bright elear y 


= \ 
‘The Downy Woodpecker iz e 
He is and ‘ 
ae 
His eall is 4 Sees. iw : 


2 er eer oe ee ee 


re is a picture of Downy Woodpecker. 


1 draw his picture. 


et 
J 


Ap 


F S. 


WORGS » 


Put; a eroare around the little words. 


besause insects catch small ik 

| | ae 

his short § beak - work d 

ee. for _ has | know this : 
Tat. Ciza> inside little . 

a picture of a Blue Jays | 

; 9 

a picture of « Woolpecker, , 


’ 


The Nuthatch 


. he Nuthatch is called an upside-down bird. 
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song happy ‘ . 


many chick-a~dee-dee~dee | | 
Phe-bee snow 
whistle friendly 


Two of these words teil what the chickadee is like. 


Find them. . | 
Write the words in the boxes. 


Find the chickadee'’s winter song. 
Write the words in the box. 


Pind the chickadee’s spring song. ores 
Write the words in the box. 
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Helping the Birds 


In the winter it is hard for the birds to find food. 
You can help them. 
Put out a bird feeding shelf in your yard. 


Hang a piece of suet to a branch of a tree. 


The chickadees and woodpeckers and nuthatches will like the suet. | 
The chickadees, blue jays and sparrows will like the bird seed. 


* J You can buy bird seed at the store. 


Other birds will like bread and cake crumbs. | 
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Draw ome suet ae from a tree, 

Draw some birds sating. 

Draw a woodpeckery & nuchatecn | | 
a chickadée and a blue jey in your picture, ai 


Put ‘yourself in the picture, 


You are bringing some food ts the Niniee 
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Fames of Birds 

" Woodpecker Nuthatch 

Robin | Chickadee 


Guess the names of these birds. i 
Put the right name inte each box. {i 


is bird cuts deep into word. He cuts out insects that 
the tree, He ie a helper to the tree. = in 
his 5 mame in this box, =| | La 


» s 


"his bird has a Loud voice. He is very beautiful. He is 
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t his name in this box. 
| ‘This bird catches the insects in the cracks of trees. He ia a 
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jelper to the tree. Te is sometimes called the upside-down 
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: = A Story about Winter. 


In winter the weather is cold. 


| The ground is hard and frozen, 


Sometimes anow covere the gyrus. 
There ie {ce on the water. 


Trees are bare. 


The winter months are danuary, Febr iry and the first part 


; of March. 


Waiting to be torn 


Many things sre usleep. 
Plant seeds lic stilk in ihe srouni. 
They are waiting for the sprinz. 


Meny eggs lie in the ground and ir the berk +f trea, 
These are insects waiting to be bern: 

Caterpillars sleep In their cocoos. 

They ere waiting to be born into moths and butte-flies, 


pany animais lie sleeping in the teeta 
Some animals sleep all winter. 


Some animals come out on good days. 


Winter animais are Looking for Wood and wart places to rest. 


Winter birds are looking for food and warm piaces to rest. 


Trt muy places of the world it is warm. 
Birds that fly south find food and nests. 


Trains bring us fresh vegetables and fruit from the warm 


parts of the world. 


In these places it is summer all year round « 


his the gtd children play in the snow. 
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... are walking through a field. 

“Some. pe then are ‘going xe slide on the hill. 
‘Some of them aré going to Skate on the pond. 
- Some of the winter animals are watching them. 


Some “of the winter birds are looking for foad, 
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People Get Heady tor Winter 


Yara Clothes 


In winter the weather is cold. 


We need warm clothes. 

Warm clothes are made of hasan 

Our bodies are warm. 

“Woolen clothes hold the heat of our bodies. 
meat heat stays inside our woolen clothes. 


So we keep warm in cold weather. 


Draw your picture dressed in your warmest clothes. 
Draw two of your friends dressed in their warmest clothes. 


Draw two things in the picture to show it. fe winter. 


Draw two trees in the picture. 


How Bhould they look 4 
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heat 
Find the right word 


m clothes are made of : 
Jen clothes hold the & 
we need clothes. 


in the winter. 


Read thease big words. 


Find the smell words inside the big worde.e 


. Draw a elrele around the small words. 
heat woolen 


Bold ims ide 


People in the Far Werth 


? people live in the North. 
These people are called Eskimos. 
he weather is cold. 
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Warm Ciothes for Eskimos 


Ay 


Eskimos wear fur clothes. 
They wear fur coats. 
They wear fur hats. 
‘They wear fur shoes. 


Fur is warmer than wool. 
Fur keeps the body heat inside, 


Read these words 


North ice fur 


snow clicthes Eskimos 


Find the right words. 


People in the North are called © 


Eskimos wear . 
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There is and on the ground. 


Some people live in the 
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Eskimo Rabies 


Eskimo babies are dressed in fur. 


Their underwear is made of birds’ skins, 


Soft feathers hold in the heat. 


Eskimo babies in clothes of fur and feathers Go not 
feel the cold, 
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‘Find the right words. 


heat 
feathers 
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an Eskimo boy. ; 
his fur coat. : 
nis fur hat. | 
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4 ummer we wear cool clothes. 
ro lott 23 are made of cotton, 
tto does not hold the heat of our bodien. 
: tor clothes let body heat get awey. 
feel well when we are cool. 


rts of the world have summer all the year. 

ind of clothes do these children wear 7 

a their picture, 

Draw two things in the picture that will show the 
aS weather is we 


¥ u Draw two trees in the picture. 
=x How should they look ? 
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in the winter we must have warm houses. 
e make a fire in the stove. 

e make a fire in the furnace. 

imes we barn coal. 

2s we burn wood. ly 
ometimes we burn ofl. | i 
imes we burn Eas 


: Ting 


Read these words» 
Find the pight WOrds « 


stove 
furnace 
= To Keep YVarm 
aah > keep a house warm we must make a ° 
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“We make a fire in the 


We make a fire in the 
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coal. 


Tere are some words. 


In each square three words belong together. 
One word does not belong in the square. 
Draw a line under the word that does not belonc. q 
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rain 
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od makes body heat. 
’ | the fall mother canned vegetables and fruit. 


t) her ae gebeiables. 
ex canned fruit. 
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Here is a picture of Mother canning fruit. 


Put an xX om Mother. 


Color her dress blue. 


Nancy and Jimmy are watching her. 
ancy is helping Mother, 

Put an O on Nancy. | 

Color her dress red. 


Color her apron green. 


Put a Von dimmy 


Color his shirt yellow. 


Put a Ci on the stove. 
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Mother. is taking out some fruit. 
Put a V on the spoon, | 


‘Find the jar of fruit. 
Put an xX .on.it. 


“In the fall the farmers are very busy. 

_ ‘They bring in food from the garden. 

We call this the Harvest Time. 

= The farmer brings in potatoes from the’ potato field. 
 #e brings in turnips, onions and cabbages. 

He picks oplen and pears and grapes. 


. The farmer keeps dome food for his family. ea 


: Most of the food he selis to the Grocery store. —S La) 
\ ie ea 
_ People who do not live on farms buy vegetables and ma 1 ae 
‘ from the Grocery store. 
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ea a picture ‘of the farmer. 


I.Show the farmer bringing in podatoes from 
the potato field. 


2,Show the farmer picking apples. 


3. The farmer puts many fruits and veyetaubies 
_ into his truck. 
* He drives his truck. to town. 
He selle his fruits one raat to 
the. Grocery store. 


Draw 4 piesare of the Farmer's truck full 
or (i aig anid fruit. < 


4,.Draw a picture of you and your mother 
cata buying ivaits and vegetables at che 


Grovery store. 
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2s have fresh vegetables and fruit in the summer. 


A ers bring the vegetables from the gardens. 
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res have fresh vegetables in the winter. 


tt the weather is cold. 
gardens are covered with snow and ice. 


> guess. 
a his story and see if you. are right. 


Fresh Veretables in Winter 
i parts of the world are warm ail the gules 
7 . a the warm South gardens are growing all the year. 
< _ trains bring the vegetables from the gardens of the 
a Me eo the cold cities of the North. 
b > trains have cold cars. 
he cold cars are called ltefrigerator cars. 


— cold cars keep the vegetables fresh. 


TPO oe train . 


Sgt rhe ears Cg. 


a 4 know how stores can have fresh vegetables in the winter 7 


+ ototainiral tee ae 


ie ae 
_* Fi) 
~ 


a 
j by W 
me Ts i: es 


OES: 
; g a a rf) 

Ea Soe “ae fort. “geld tenov s 

rile ia 


ate f 


od A 
is a. wry 


- 


. ; y } . ‘ OS at 
.99! bas wore dtiw Botsvoo eee 


? - 


sala 


<a os 
Sfgit sts ov tt esa Bra. s erode elit 1 


oe 


_nosntS_al_seMiataney ase 


“esy ond Sis orev ove BLrow oad *to adtes a 
it {Is nilworg ots acab1s3 aju0e ise ont at a 
fetes oft mort asldsterev silt gated ontent fast 3 
‘iijrod orbs To a9ktto Bilton art os: sitgoe 

ats bios even ambord onal 

ars totsreuivtel Befiso ois e@tA9 BLoo eat 


ets good. etss Bios ced? 


How city people get food. 


People in the city and town get food from the store, 
Sometimes they get canned vegetables. 

Gosietimes they fet canned fruit. 

Sometimes they set canned meat. 

Sometimes they vet camed fish. . 

In the boxes are fresh vegetables and fruit. 
Sometimes they set fresh verctables. 


Sometimes they fet fresh fruit. 


Pesple in the country get food from the farms. 
They get it from their rardens. 

They pick fresh vesetables. 

They pick fresh frit, 
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Some of these sentences are true. 
Some are not true. 
Can you tell which is which ? 


tores do not have fresh vegetables. 
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. "dens grow in the warm South all the year. 
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In the winter the weather is cold in all parts cf the 
er . ' | . 

_ Some parts of the world are warm all the vear. 
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In the North the winter is warm. 
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in the South the winter is warm. 


ee yardens grow in the North all year. 
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' Stores have fresh vegetables all year. 
oa , 

coe © ' 
Rieti,” : : 

She trains bring vegetables from the south. 
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Cold cars keep vegetables fresh. ae a 


igerator cars are cold cars. 


Put a Cc beside the ones that are true. 
Put a x beside the ones that are not true 
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» > ie -Hererare some, Oi; ‘words. ' 
There are Little words in the big words. 
Find the little words. 


Put a etircle around them. 


winter this train 
can potato turnips 
a a 16 farmer onion bring 


busy family vegetable 
eall farm city 
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"Putt ing Worda torsther. 
I. Find all the words that say the name of 2 vegetable. 

Put. those words tocether. 
2. Find e211 the words thet say the name of a fruit. 

; Put those words together. : 

3. Find ell the words that tell how we heat our house. 
| Pot. those words together. 
4, Fing acl the semes of clothes That you can. 

Put those words together. 
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‘ fe . | the weather is windy. § _ 
Chilérer like to fly kites. 

The ground is muddy. 

Bg , 

b lives near the woods. 

> day he found some capac willows. 


‘brought them to school - 


saw an early spring robin. 
ids “Cheer up! Cheer up! " 
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esi eA ‘story about” ‘Maren 


4 Draw the picture of this story. 
How can you show that the weather is windy ? 
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spring z things bein to wake up. 
Bats - come out of. their winter homes, 

wey are very thin. | 

h y begin to look for food. 

pon baby animals will, be born. 


day birds come back from the South. 
ey begin to build nests. 
jon baby birds will be born. 


2d Le 7 leaf buds on the trees and bushes. being to open. 
peering leaves and flowers will come out. 


e. * 
an s begin to BOW. 
= plows the ground. 


2 “a is planting time. 
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A Spring Garden 


farmer plants many kinds of eseiz, 
Draw a Picture of the farmer planting als carden, 
n > men are helping him. 
a e man is driving a tractor. 
ther is raking over the ground, 


2 farmer and his men at work at he verdert — 
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‘One day the children renembered to look at the Chrysalis. | 
Th 2 Chrysalis was cracking open, nas 
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we eame a big insect. 
n It looked. dark and wet. 


Slowly it turned around. 

| It began to spread its wings. 

They were brown. | 

A it dried it spread its wings out, | " 
The children saw that it was beautiful. 
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ya branch « Show the chrysalis hanging from the branch. 
what came out of the chrysalis. 


tt e teacher told them that this insect was a Monarch butterfly. 
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2 of these words are names of birds. | eh, | 
to write the names where they belong. - . ) 
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lue Jay woodpecker . @arrot 


Lettuce potato nuthatch 
squirrel celery radish 
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Some of these eiures belong to stort es about spring. 

some of these pictures do not belong to spring. 

Write the word SPRING under each spring picture. 

Put an X under each picture that is not a spring picture, 
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are many flowers in the gerdene 
“Brews, are covered with éreen leaves. 
Hazy ny people go to ecol vacation places. 
ne ee &oO to tie seashore. 

2 people ES to the mountains. — 

ne people go to the coUry « 
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; | De you remember the names of the autum months 7 
_ Do you remember the names of the winter months 7 
zs The Spring months are 4#«... 
the last part of March, April, Way and the first part of dune. 
The Summer months are -~-~--~-— 
- the last part of gune, July and August. 


There are four seasons in the year----~ 
Winter Spring Summer Autumn 
Draw a line under the right word, 
I. What name is an Autum month ? 
January October May 
- 2. Which name is a winter month ? 
October April February 
3. Which name is a summer month ? 
November duly April 
4. Which name is a spring month ? 
Decanber August duly 
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Spring Summer Winter Autumn 
Write the name that has the merth in ii. 
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Vhink how they will look. 
‘Draw you and your friends. 
Be eure you nave the right ciotoes 


for each picture. 
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